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| ‘ How to Build the 
TETRADYNE 
ALL-WAVE 

Radio Receiver 


See Page 650 





Cash in Car Radio—Using the V. T. Voltmeter—Filter Design 
The A. C.-D. C. “Cash Box” Set—Constructing a Set Analyzer 














SPEED 


Symbol of Advanced Design 








Radio Tubes, Foto -Lectric Tubes, Television Tubes 
sold under the S&PEBBD brand represent 


the last word in Tube Engineering at all times. 


NEW TYPES 


SPEED 234, a radio fre- 
quency pentode in the 2 
volt, low wattage series. 
Because of the outstanding 
characteristics of this tube, 
it will eventually supplant 
the type 232, except for 
detector use. 








SPEED 282, a mercury 
vapor rectifier, fills the 
demand for 
power, smaller envelope 
dimensions, improved 
regulation. It will even- 
tually supplant the type 
280 in the new receivers. 


increased 








SPEED Triple-Twin, an exclusive develop- 
ment of the SPEED laboratories, illustrated 
in last month’s issue. Type 295 AC; type 
291 DC; type 293 for automobile use. 




















CABLE RADIO TUBE CORP.: 
Mail current bulletins on items checked: 


(10 Radio Tubes C) Foto-Lectric tubes 
0 Television Tubes 
Name 
Address 


City and State 








REGULAR TYPES 
Receiving Tubes 


General General Automobile Sparton Set 
AC Series DC Series Series Series 
224 201A 236 S82B 
235 199 237 S83 
551 WDIi1 238 S84 
226 WD12 239 S85 
227 120 
245 140 Low Wattage Rectifier 
247 112A Series Series 
171AC 171A 
200A 230 280 
Triple-Twin 222 231 281 
Series 232 282 
Special Amplifier 233 
291 Series 234 
293 
295 210 Other new important types 


250 will shortly be announced. 


Foto-Lectric Tubes 


Five types with several different basing arrangements. For use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 


Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 


Television Tubes 


One inch plate, Wall Electrode type for operation in plate circuit 
of type 171A tube and with plate current limitations in circuit of 
types 245 or 247. 





Crater type, in standard diameters of .015”, .020”, .030”, .040”. 
Other sizes available on special order. 


Send Coupon for Current Bulletins 


CABLE RADIO TUBE cone. 


230-240 NO.NINTH $T. BROOKLYN, N.Y. 



































= 
































May, 1932 RADIO-CRAFT 641 


BEAT PAY CUTS 


























“You bet I can fix it 
but | have 3 jobs ahead 
of yours. I'll be over in an 

























P NOTICE TO ALL } 
EMPLOYES 


o 
40% 
¥ REDUCTION £ 
a IN WAGES 
Effective at rs) ‘4 
G | 


= i 
WORK FOR YOURSELF 


If they’ve cut your pay—go to work for yourself! Put in as 
many hours as you like. Set your own prices. Name your 
own pay. Be independent! You can, if you’re an R. T. A. 
Certified Radiotechnician engaged in the highly profitable 
business of servicing all kinds of radio sets and equipment. 
































Here is a field that actually needs trained men, and R.T. A. >= “s . 

has made it possible for you to break in and make money TMs excellent 

almost at the very start. NO-COST set analyzer 
A Wonderful, Practical Plan MEMBERSHIE and trouble 


PLAN 


The Radio Training Association of America is not just a shooter included 
: : , We have worked out a truly 
school that merely gives you a certain amount of radio —_ wonderful plan whereby [QI(MOIMRDIETS 


fact, then leaves you to shift for yourself. Indeed not. You yy z ~ ———— = of trainin 
really become a lifetime member of the great R. T. A... RT. A. Set Analyzer and OME ha dad Oe 


and with your course you get the fine R. T. A. Set Ana- Sous Seoeeee: need not cost you a cent. The 
° ° ° ) y 4s) s. 
lyzer and Trouble Shooter illustrated here. With this fil jn—-mail aoet Toler! . “a 














equipment and your R. T. A. training you'll be able to _,---------------------------------=- 
locate the trouble in any set, quickly, and get a good big {| Rapio TRAINING ASSOCIATION OF AMERICA 

price for the few minutes needed for the repair. That’s 4513 Ravenswood Ave., Dept. rca-5Chicago 

what makes the R. T. A. plan so practical; you begin hinPlan aaa ee 
making real money almost immediately after joining. Asa tities 





member of R. T. A. you should be the most popular radio 
service man in town—your income limited mainly by your Street 
willingness to work. Up to $20 a day is easy. 














RADIO TRAINING ASSOCIATION OF AMERICA 


4513 Ravenswood Avenue Dept. RCA-5 Chicago, Illinois 
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In Forthcoming Issues 


PICTURES BY WIRE. In this interesting article the author RE-RANGING METERS. Numerous articles describing the 
procedure in re-ranging meters have appeared. None of 
them, however, have contained the technical “meat” that the 
Service Man will find in this treatment of an important 
subject. 


describes the processes involved in sending pictures, almost 
instantaneously, to remote points. 


A NOVEL SHORT-WAVE ADAPTER. To eliminate the ea es ees " : 
faults i ‘erizing previous designs of : cereiee miteaee A SELECTIVE CRYSTAL RECEIVER. Radio receivers 
tults in powerizing previous designs of short-wave adapters, which depend upon the “natural rectifier” for operation 
: : : may be built with “band selection” as described in detail 
tion which is described in detail. in this article. 


the author designed a novel and efficient system of connec- 
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are many 


for the Radio 
Trained Man 


Don’t spend your life slaving away in some dull, hopeless job! Don’t be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio— the fastest-growing, biggest money - making 


game on earth. 


Jobs Leading to Salaries of $50 a Week and Up ‘ 


Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman 
and in Service and Installation Work—as Operator or Manager of a Broad- # 
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk- i 
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES fora 


real future in Radio! 


Ten Weeks of Sho 


We don’t teach by book study. We train you ona great outlay p Radio, Tele- 


* 
vision and Sound equipment — on scores of modern Radio Receivers, huge 

Broadcasting equipment, the very latest and newest Television apparatus, Talk- A, Me . 
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. Yj 


You don’t need advanced education or previous experience. We give you— 


OPPORTUNITIES: 















y 


os ti ce 


p Training | 





RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience 
you’llneed for yourstartinthisgreat field. And because wecut outall useless the- 
ory and only give that whichis necessary you get a practical training in 10 weeks. 


TELEVISION a7d TALKING PICTURES 


And Television is already here! Soon there’ll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz- 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 








Many Earn While Learning 
You Free Employment Service for Life. And 
don’t let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old! Coyne Train- 
ing is tested—proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 


COYNE Electrical School 


. §00 &. Paulina St., Dept. 52-8H Chicago, Ill. 


est Television equipment. Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk- 
ing Picture and Sound Reproduction equipment. 


All Practical Work 
At COYNE In Chicago 


ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op- 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele- 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don’t 
waste time on useless theory. We give you the prac- 
tical training you’|!] need—in 10 short, pleasant weeks. 


Mail CouponToday for All the Facts 





r H. C. LEWIS, President 

y Radio Division, Coyne Electrical School 

i 500 S. Paulina St., Dept. 52-8 Chicago, Ill. 

f Dear Mr. Lewis:— Send me your Big Free Radio Book, and 
§ ail details of your Special Offer. 

i 

Di ccndvedasnbe dddtinehbenredccetonateesenes 
: NBs oc cdiie wesees ccctconcccnsccncccscensees 
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SEND NO MONEY-- 





Clip and mail to us the coupon below. We will send you either one 








or both books through the Express Company for your inspection. 
You have the privilege of keeping or yoni. them. 








fzax DMA DEAD, if 





$4.50 Complete with Supplements _ 


(@littary| 
Radio Service 
Manual 


splete Directory 





Volume I, 1931 Edition 


sriefly outlined below are the “high spots” that are to be 
found in the 1931 Manual—the first complete radio service 
manual ever to be published. Over twenty-seven thousand 
copies of this edition were sold to members of the radio in- 
dustry. This assures you of its importance to those en- 
gaged in radio and how valuable it is to them, : 


Partial Contents 


Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 


650 pages of helpful radio-servicing material. 


Complete course of instruction for Radio Service Men, deal- 
ers, manufacturers, jobbers, set builders and amateurs. 


(Here are but a few of the subjects covered in the special 
course of instruction). 


Amplifiers Power-Supply Systems 
Antennae 
Automotive Radio 


Condensers 


Radio Phonograph 
Equipment 
Resistors 


Detectors Short-Wave Sets 
Eliminators Speakers 
Meters Tubes 








650 PAGES 


(Complete with Supplements) 


Over 1,500 Diagrams, Charts 


and Illustrations 
Flexible, Looseleaf Binder, 


9 x 12 inches 


) Volume I 
ments, $4.5 





( 
«( ) Volume i 


NOT ONE OF THE DIAGRAMS PUBLISHED IN VOLUME 
NUMBER | OF THE OFFICIAL RADIO SERVICE MANUAL 
IS REPEATED IN VOLUME NUMBER II 


If you want a complete set of 
al Radio Diagrams, you must 
— have both volumes in your file 


Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
give you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 


Mell Coupon TODAY! _ 


' GERNSBACK PUBLICATIONS, Ine. RC-5 
96-98 Park Place, New Y » ¥. 

Please send me for FREE inspection the books 
{ have checked below 
may examine them carefully, 
cide to keep them 
Plus the few cents 
offer is good only in the U 

19st Seah, with Supple- 


I will pay the full cost, 
for « arrying charges. This 
A 


2 Manual, with Supple- 
ments to be mailed Free every 60 days, 


$5.00 
( ) BOTH BOOKS FOR $9.00 
NAME ..ncccccccccccccscccccscccccccccccecs 





ork, 


I understand that [ 


amanro x 





1932 
Ol sirery| 
Radio Service 
Manual 


Complete Directory 


1931-1932 Radio Receivers 


Full Radio Service Guide 


+ pe en ey ee py my empre  (G 


Volume II, 1932 Edition 


Get Supplements FREE with the 
NEW 1932 MANUAL 


There is so much new material in this Manual, that a Service Man 
or dealer would be lost without it when called to service a set. In- 
formation about new models which have been on the market only a 
few weeks are contained in this book. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contains a Full Radio Service Guide and a Complete 
Directory of all 1931-1932 Radio Diagrams, also models of older de- 
sign. Everyone in the Radio business should have a copy. Send for 
yours today! 


Partial Contents of Volume II 
\ step-by-step analysis in servicing a receiver which embodies in its 
design every possible combination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the greatest contribution 
to the radio service field. 
Chart showing the operation of all types of vacuum tubes, whether 
new, old or obsolete. An exclusive résumé of the uses of the Pentode 
and Variable-Mu Tubes and their characteristics. 
Complete discussion of the superheterodyne and its inherent peculiari- 
ties. Also a special chapter on tools used on superheterodyne circuits. 
Schematic diagrams and circuits complete with color codings 
Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converters. 
Servicing and installation of public address systems and talking ma- 
chine equipment. 
Standardized color-codings for resistors. 
Operation of old and new testing equipment; tube voltmeters, output 
meters, oscillators and aligning tools. 
\ full section on Midget radios—their design, circuits, and types. How 
to service them most economically. 
Hundreds of schematic diagrams of older radio receivers which have 
never been published. 
Blank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the book. 
Coupon page for free questions and answers, 








$5.00 Complete with Supplements 





OVER 1,000 PAGES 


(Including Supplements) 
Over 2,000 Diagrams, Charts 


and Illustrations 


and should I de 


Flexible,’Looseleaf Binder, 
9 x 12 inches 
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From New York ANnp SAN Francisco—from 
Canada and the Gulf Coast—from everywhere 
in the United States—verified logs of foreign 
reception have poured in—815 in all—during 
the month of January. The most distant station 
was 10,500 miles away from the receiver! And 
most of the logs that came in were of stations 
over 6,000 miles distant. 


These logs—this reception of foreign stations 
was accomplished with Scott All-Wave Receiv- 
ers operating under all possible conditions. The 
results obtained are, therefore, AVERAGE— 
and represent the results YOU will get when 
YOU buy a Scott All-Wave for yourself. They 
constitute actual PROOF of the SCOTT ALL- 
WAVE’S ability to give 


daily ’round the world per- a 
formance. Not just once ina The E.H.Scott Radio Laboratories, Inc. 

while — but daily, summer 4450 Ravenswood Ave., Dept. ¢.52 Chicago, III. 

and winter. And by recep- 


tion, we mean loud, clear, re- A a L 7 WAV E meter Superhetrodyne. 


production—ample volume 


ees ee Tee SE Ee | new 
every way. Superhetrodyne Se ee ee a ee ee rae 
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3 Logs of 46 foreign stations 


recewed in US. again Prove 
—=.| SCOTT ALL-WAVE 
<== || the One Round the World Receiver 


VK2ME Australia... 100 
HKD Colombia...... 85 
I2kO Italy 70 
FYA France 69 
HKM lombia 50 
HKA 
G5sw England 43 
HKO Colom 37 
F31¢€ 
cous OnE France 1 
ZSEN Germany « 15 ~ 
LSN Argentina..... 11 ‘ 
GCBW England 10 ! 
oe — 10 - l v ! 
GBU glan 9 
oS; 4 e & GEs England 8 nati, 
HKC ylombia 7 $ 
PRADO Ecuador 7 ‘ 
RABAT Morroceo 6 5 
VRT Bermuda 6 
cMcI “ubs.. . 5 
HKF ‘olombia 4 
CTIAA Portugal...... 3 
FTN rrance -- 
Lee K6XO ia waii 
OXY Jenmark 
HCIDR cundor 
JIAA apan 
PLV ava 
RV-15 Russia 
YVsBMO enezuela 
Konigswuster Haussen 
(e/4 CMK Cuba. . 
ima CM2ME cuba 
DHA jermany 
EARSS Spain. . 
SAC Epain. 
ie ffollaed ie de 
ranee 
KKH Jawai weed Ee 
LSyY Argentina 
LSX-LSG Argentina 
P-14-NRB Costa Rica 4 
YV4vv Venezuela 
VFW France ee 
12H New Zealand. . 
2YA New Zealand. . 
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~ Send COUPON 


for full 
PARTICULARS 


A radio that does not cover a 
range of 15-550 meters is com- 
pletely out of date. But you want 
more than just a set that “‘dials”’ 
15-550 meters. Even “promises” 
of foreign reception won't do. The 
set you want is the one that can 
PROVE its world-wide prowess 
BEFORE you buy it. That ONE 
receiver is the Scott All-Wave 
15-550 Meter Superhetrodyne— 
a custom-built jewel of advanced 
design and precision engineering. 
The coupon will bring you full 
details — and you'll be happily 
surprised at the modest price. Clip 
— fill in— mail the coupon now. 


The E. H. SCOTT RADIO 
LABORATORIES, Inc. 


(Formerly Scott Transformer Co.) 
4450 Ravenswood Avenue 
Dept. C-52 Chicago, Illinois 





Send me full particulars of the Scott All-Wave, 15-550 





[] DXER [_] SET BUILDER [_] DEALER 











eee eee eee eee ee ee ee ee ee ee 
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14 
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A slender silk-covered cord runs from antenna and 


ground posts (no connection with power wiring) to the 
neat, entirely insulated push button of the BLAH BLAH 
ELIMINATOR, which can be carried anywhere—to the 
customer’s armchair, ironing board, or under the din- 
ing table. One sample, to everyone (note this protection) 
$1.00 postpaid; to dealers and service men only, 14 
dozen $4.00, 1 dozen $7.00 postpaid. Cash in advance; 
no accounts opened. Money promptly refunded on re- 
turn of any sample in perfect condition within ten days. 


COMPO MFG. CO., 





1255A S. Michigan Ave., 

















HERE'S 
THE 
SERVICE 


Doubles the Enjoyment 
from Any Radio 


M AYBE you think a “good” broadcast 

receiver is a sharp-tuning, sensitive 
one with good tone fidelity. But that cus- 
tomer of yours—what does he think? Show 
him a radio that he can “shut up” at the 
touch of a button, without getting up from 
his chair, whenever it starts a volley of 
whatever he may call “blah.” There’s a 
regular radio—that’s what Mr. and Mrs. 
Customer will think—and especially when 
the telephone rings! 

Why not convert their old radio into a 
“regular” one, charging them only $1.00 
for the BLAH BLAH ELIMINATOR and 
50 cents for your installation?—over half 
of which total represents your profit. 

Think of the market—everybody that 
has a radio! Tell them in a minute what it 
will do—demonstrate it on any set in an- 
other minute. Sell only ten a day— install 
them on the spot, they’re small and light to 
carry—and you have a mighty nice in- 
come, besides whatever else you take in. 
Send for your initial supply today—be the 
first in your community to offer this serv- 
ice that will be talked about at every gath- 
ering! 





MAN'S BEST SELLER 





Chicago 








a Fe use PD © » meet OD 


















Representatives everywhere are making big money 
with this most beautiful line of midget and console 
quality receivers. . . . The manufacturer protects your 
locality for you. ALL BUSINESS FROM THAT TER- 
RITORY IS YOURS. . . . The line is the most com- 
plete ever offered and includes five and six tube T.R.F. 
sets, six tube superheterodynes, four tube short-wave 
adapters, and nine tube all-wave combination receivers. 
EVEN A MOST COMPACT AND SIMPLIFIED 
AUTOMOBILE SET WILL SOON BE READY. Our 
complete television model is now in the course of con- 
struction. No matter what others may offer, you can 
be in a position to present something for less. 

Write on your business letter-head or send us your 
business card. Only one representative selected for 
each territory. Be the first in your locality. 











May, 1932 RADIO-CRAFT 647 


[EGION 


SERVICE 
gS MEN 
DEALERS 


Caclusive TERRITORIAL RIGHTS 






















Ties ou 


= 
lad 








9” 


Veight 25 Ibs. 


art grained American Walnut. Height 18”, Width 15”, De a 2 
TUBES $21.75. 


pth 
AC Model, $18.75 less tubes. COMPLETE WITH ARCTURUS 


4 Tube Short Wave Converter. Model 6A (above). 
Uses 1—°27; 1—24; 1—51; 1 Uses 2—'2i’s; 2—'35’ 1—’*47 
Model 5B (above). *80. i Suteching sven e 1—'80. 110 Volts AC 0 to 
925% cs J*94- 1—47- ment. No plug-in coils “ull . . . . sees . 
Sees rig Ls + Ps = + vision dial with traveling light. ws yeles t itra-s itive Dy 
Cycles. Heisht “16% ” Wi ith Special two-toned Walnut cab namic Speaker Tone Control 
re De th 9” Me 1 arch inet. Adapter connected to any Hum Control. Full-vision Dial 
iel ith vo-toned rr 4 ic receiver makes it a superhetere Ball-bearing Condensers Cal 
Waln as a on Full een ae dyne on short waves Power . a pa nme : tent 
bem Poser» lich ee supply is self-contained unit ee ’ = = ae _ 
Senente Spacer " c Model, Used on AC or battery operated American Walnut, Height 18 
; a a + caper . ieee receivers Smooth tuning by Width 15”, Depth 9”. Wei 
ee sone eee COMPLETE WITH ARCTURUS TUBES $16.75. means of high ratio tuning dial. 18% Ibs a Mose $16.75 
Prego oa theageag Height 11%”, Width 13%”, Depth ec, tubes. COMPLETE WITH 
Model 5A has same characteristics as 5B but cabinet is of pointed top 9%” AC Model, $14.25 less tubes - Magi - 
design and dark American Walnut finish. AC Model, $14.25 less tubes. COMPLETE WITH ARC TURUS ARCTURUS TUBES, $20.25 
COMPLETE WITH ARCTURUS TUBES $16.75. DC Model also TUBES $16.25. mm” Model alse 
MODEL 6SA SUPERHETERODYNE. 9 TUBE ALL WAVE COMBINATION. 
Uses 2—'51’s; 2—'24's: 1—'47; 1—'80. Circuit desicn exclusively our own Vses 3—Sl's; 3—"24's; 1—"27; 1—17; 1—'80. This Super Superheterodyne 
sensitivity of any nine tube receiver. Ultra-sensitive Dynamic Speaker. Tone Con ae oe dials with triple switching arrangement ~ a 9 plu 
* fae ba paring condensers ‘shine f selected coils. everyone can enjoy simplified tuning on all wave bands ven a chikl car 
trol. Hum Control. Full-vision dial. Ball bearing condenser Cabinet of selectec cqutete amaaneiniie Suadas to ox setae camden (2 eites. Can be had 


in midget type cabinet or consolette. Height 19”, Width 18”, Depth 10% 
$37.50 less tubes. COMPLETE WITH ABCTUEUS TUBES, $42.00. Weight 30 lbs. 














ALL SHIPMENTS MADE WITHIN 24 HOURS, 


154 WEST 22nd ST. Dept. RC-5 NEW YORK, N. Ze All Prices Net. F. O. B. New York City. C. O. D. Orders must 


be accompanied by at least 20% of total amount. Balance on receipt 
of merchandise Make all money orders or checks payable to 
Legion Radio Mfg. Co. 
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MODERNIZING ELECTRIC SETS 


By HUGO GERNSBACK 


INCE the advent of the electric set in 1927, approximately 
15,000,000 of such sets have been produced. 


Of these, 10,000,000 may he said to be antiquated 

because they operate with old-fashioned equipment, and 

are still utilizing the magnetic type of speaker instead of 
the modern dynamic type. 


The old sets have no tone control, and as a rule, compared 
to a modern receiver, they have little power, or as it is said 
in the vernacular, they have “no pep.” 

Yet, millions of such sets are in use every day for various 
reasons. One reason, perhaps the main one, is the present 
economic depression; the owners have a real investment in 
their. sets, (having bought them when high prices prevailed, 
at an average of over $100.00 apiece) and are, therefore, loth 
to throw out the set which, after all, still gives some service. 


Another reason is that some of the sets of the vintage of 
1928-29 were housed in very expensive cabinets; the latter 
often representing more than 50% of the total cost. The cabi- 
net that now houses an antiquated radio is a piece of furniture 
that the owners are not willing to discard immediately, and 
for that reason they put up with the admitted deficiencies of 
the old radio. 





Although these are excellent reasons, they should not deter 
the aggressive Service Man from selling efforts, because they 
open up a hitherto-untapped gold mine. 


It probably has not entered into the head of the present 
owners,-of these antiquated sets, that these may be modernized 
and brought up to date for a very modest sum of money. The 
changeover of such sets to dynamic speakers, pentodes, vari- 
able-mu tubes, ete., is not a difficult one; and it enables the 
Service Man to reap a real harvest, if he only knows how 
to go about it. 


If the Service Man who has serviced such sets in the past 
knows what he is about, the situation reveals itself as one of 
comparative simplicity. All he needs to do is to call the atten- 
tion of the owner to it by personal visit, telephone or letter, 
telling him that his set is now woefully antiquated, and that 
it needs to be brought up to date. If you once get “under the 
skin” of the owner, and make him realize that he has an anti- 
quated radio set (which may be compared to a Model “T” 
Ford car) the owner will usually be persuaded to consider 
the proposition of having the set modernized. 


Of course, the owners of fine cabinets, nine times out of 
ten, fail to realize that a changeover will not mar or aftect 
the appearance of their prized cabinets, and this point should 
he pressed with due emphasis. 


Naturally, no two cases will ever be exactly the same, so 
it is possible only to give general advice on the subject; but, 


as a rule, it has been found in practice that a little salesman- 
ship properly applied works wonders with the average sel 
owner. 


Most important, however, from the standpoint of the Service 
Man, is the fact that once the job has been done, it will be 
found that the owner’s attitude towards the set has entirely 
changed. The improvement has, so to speak, put new life into 
him, speaking from a radio standpoint. He will use the set 
more; he will be more likely to show it to his friends, because 
he can again feel proud of the set, just as when it was new. 
It can, indeed, be described by him as an “up-to-date set,” 
because that is exactly what it is. 


Just as an operation has made a new man out of many an 
invalid, so a “set operation” makes a new receiver out of an 
antiquated “wheezer,” and will be a source of more business 
for the Service Man. Once the set owner has been shown that 
a Service Man has done him a real turn, he will call the same 


Service Man in again when the need comes, either for servicing: 


or if he finally decides to buy a new set. And we know of 
many cases where Service Men have closed a number of nice 
set sales in this way. 


And have you, as a Service Man, ever considered the multiple- 
speaker installation? ‘ 


Practically every set owner has use for more than one 
speaker. Whether he lives in an apartment or in a house, 
the case remains the same. As a rule, the radio set will be 
found in the living room. What about the dining room? 
What about the childrens’ room? What about the bedrooms? 


If the owner can be convinced that, for a moderate sum of 
money, speakers can be installed all over the house, with 
switches and volume controls so that they may be turned off 
and on at all outlets; many attractive sales can thus be made. 
We know of a number of Service Men who have worked this 
as a specialty, and found it exceedingly profitable; particu- 
larly in suburban or country houses, where the need of extra 
speakers is acute. 


Of course, in this instance too, an old set operates poorly, 
because more power is required to supply a number of speakers. 
The extra speaker, as a rule, need not be a dynamic; it may 
be of the magnetic type, as the wiring is simpler and the 
power demand less. With the coming of the summer, loud- 
speaker installations on summer porches is a worth-while 
undertaking for Service Men who complain of poor business 


One Service Man always carries an extra speaker with him, 
to demonstrate on the spot the advisability of extra speakers. 
He reports that six out of eight owners order at least one 
extra speaker. 
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TETRADYNE 9 mm 
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ALL-WAVE RECEIVER . 


HE writer has always had a liking for the superheterodyne 

receiver ever since building the Ultradyne designed by the 

late R. KE. LaCault. With the advent of screen-grid tubes, 

however, he has always felt that the extra grid could be put 
to good use by using one tube as a combined oscillator and modu- 
lator (first-detector). Consequently, about a year ago, the writer 
set about designing a receiver, using the superheterodyne principle, 
that incorporated the idea mentioned above. As a result, the set 
pictured in Figs. A, B, and C was developed. It is called the 
“Tetradyne” Model H2 merely because the combined oscillator— 
first-detector is a four-element tube. 


The Oscillator—First-Detector 


Figure 1 shows a detailed schematic circuit of the first tube. It 
will be seen that one side of the oscillator tuning condenser C2 is 





















Fig. B, above. Top view of the Tetradyne’s chassis. 
Fig. ol right. Under-chassis view of the receiver. 


connected to the positive side of the high voltage 
through the oscillator coil 13, which is connected in 
the plate lead of the tube. Since the other terminal 
of the condenser is grounded, the high voltage is ap- 
plied directly across the condenser. This may not be 
regarded as “good engineering” practice, but the 
writer has operated this receiver for eight months 
without any harmful effects. It will be noticed, by 
reference to the schematic diagram of the completed 
receiver shown in Fig. 2, that a small Christmas-tree 
lamp is connected in the high-voltage line; if a short 
should occur, the lamp will burn ouf, thus protecting 
the “B” supply unit from possible danger. 


Referring again to Fig. 1, it will be seen that a grid leak and 
grid condenser is used in the input circuit. This is optional, as the 
circuit works very well without it; it does, however, seem to add 
a little sensitivity to the receiver. If it is used, the grid condenser 
should have a value of 150 mmf. and the grid leak a value of 





250,000 ohms. The cathode bias resistor (R2 in Fig. 2) may have 
a value of from 500 to 1,000 ohms; it is not very critical—in fact, 
in one case, the writer used 1,500 ohms with very good results. 

A further examination of Fig. 1 will show that the input to this 
tube is tuned in the conventional manner, even though the plate 
circuit is a little out of the ordinary. There is about 30 percent 
coupling between the screen and plate circuits, the exact amount 
depending upon the value of plate voltage used. This value has 
nothing to do with the construction of the receiver; it being given 
for the interest of certain “technically-minded” men. 

A particular point of interest is the fact that the screen-grid is 
used as the output element. This grid has its current modulated 
(varied) by the plate current fluctuations; it being in this manner 
that the coupling is secured. 

The voltages on the screen-grid and plate are not at all critical, 
but, as a general rule, the plate voltage should be about 
one-third the value of the screen voltage—which is the 
same for any dynatron oscillator. However, the volt- 
ages specified on the diagram have been found best for 
all practical purposes. 

The writer has found one feature that may be of 
interest. Using one particular tube with 180 volts on 
the screen, the plate-voltage supply lead could be dis- 
connected entirely from the set, and the tube would 
keep on functioning as usual. Once the set was shut 
off by means of the power switch, the tube would not 
oscillate again when the set was turned on unless the 
180-volt lead were momentarily applied. This may be 
food for thought for some detailed experimenter. 

The two circuits (first-detector and oscillator) are 
prevented from “pulling in” by the plate resistance of 
the tube. Thus, under no conditions do the oscillator 


















and broadcasting station mix at any but the I.F. frequency. 

It will now be instructive to discuss the tubes used in the set and 
then proceed with its construction. 

Both the ’24 and °35 (the latter a variable-mu type) tubes have 
been tried in the oscillator—first-detector stage. From the writer's 
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Many all-wave receivers have been de- 
scribed heretofore; but the Tetradyne, dis- 
cussed by the author, has some very novel 
features that warrant the close attention 
of set-builders, Service Men, and 
Experimenters. 
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experience, the °35 has been found to give better results on the 
lower waves while the same reception was secured on the broadcast 
hand. For this reason the "35 type tube was selected for this pur- 
pose as well as for the two stages of IF. A ’24 was used as the 
second-detector which is resistance-coupled into a °27 first audio 
which, in turn, feeds into two ’47 pentodes connected in a push-pull 
arrangement. 
The Tuning Condensers 

Now, referring to Fig. 2 and also to the photographs, it will be 
seen that the tuning condensers are of the two-stator type. They 
are National type E.C. 4 which originally had a capacity of .0004-mf. 
However, several plates have been removed from each section so 
that now the smaller section is composed of three plates and has 
a capacity of .0001-mf. (Condensers C2 and C5 in Fig. 2.) The 
larger section has seven plates and a ca- 
pacity of .0002-mf. (Condensers Cl and 
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Fig. A 
Front view of the Tetradyne Model H2 veceiver 


sereen-grid leads. They may be used if so desired, but the writer 
does not see the necessity of them—in this set, at least. Nothing 
is used that does not improve results at the loudspeaker, for that 
is where the merits of a set are judged. They were tried and, 
while they may be theoretically O.K., the writer did not notice any 
improvement with their use, and consequently discontinued them. 

It will be noticed that the second-detector, while it is a ’24 type 
tube, has its screen-grid and plate connected together—it being 
used as a regular three-element tube. In this manner, greater 
amplification is secured than if a °27 were used. 

Different set-constructors have their own ideas on how a set should 
be shielded. I have found the following to be successful. 

Shielded wire is used on this receiver; the shield being grounded. 
It was found necessary to completely shield the first LF. trans- 
former and tube from the rest of the set, 
so all three LF. transformers and the two 








C4 in Fig. 2.) This results in a total ca- 
pacity of .0003-mf. in each section, which 
is used to tune the broadcast band. The 
smaller sections are used only for the short- 
wave bands, and are automatically con- 
nected in the circuit by means of the plug- 
in coils illustrated in Fig. 3. 

Condenser C3 is shown in Fig. 2 as con- 
necting directly across the entire tuning 





LF. tubes were enclosed in a separate three- 
section — shield. The modulator-oscillator 
tube, the tuning condensers and coils are 
all placed in one large shield-box; and con- 
trary to the usual custom, the coils and 
condensers are not shielded separately. How 
ever, the °35 tube is shielded separately 
None of the leads from the coils to the con- 
trol-grid caps are shielded—just plain 





unit; but, in reality, it is connected only ~ 
across the smaller or .0001-mf. section; this 





+65V. if 


rubber-covered wire is used, 
The complete receiver, including the power 

















connection also being shown in the coil data 


The main tuning condensers are ganged 
on one dial and C3 is manipulated by means of a separate knob 
on the front panel. Its use on the broadcast band is not at all 
necessary; but on the shorter waves, it helps to tune in the weak 
stations. Condenser C6 is an equalizing condenser of about 50 mmf. 
and is permanently connected to the broadeast-band coil; once 
adjusted, it should not be touched again. 

This condenser is also shown in the coil-data illustration of Fig. 
3. It should be studied very carefully. 

One thing that will be noticed in examining Fig. 2 is the absence 
of R.F. chokes and complicated filter systems in the plate and 


of Fig. 3. Fig. 1 


Detailed diagram of the oscillator. 


supply, is mounted on a sheet of 14-gauge 
aluminum, 1114 ins. wide, 21 ins. long, and 
21, ins. high. The modulator-oscillator tube, 
the coils, tuning condensers, and dial are mounted in an 18-gauge 
aluminum shield-bex, 101 ins. long, 6 ins. high, and 814 ins. wide. 

The shield-box for the 1.F. and second-detector is 81, ins. long, 
5 ins. wide, and 6 ins. high. It is divided into three equal com- 
partments, the material also being No. 18-gauge aluminum. 

Home-built tuning coils wound on commercial forms have been 
used throughout as they have been found to be inexpensive. 

Figure 3 illustrates the manner in which the tuning coils are to 
be wound. While Pilot coil forms were used, they may be con- 
(Continued on page 682) 
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Complete schematic circuit of the Tetradyne receiver. The exact connections of the input tuning circuit is shown in Fig. 3. 
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MORE 


ERE we are again this month with 

a line of eight new tubes; each one 

being prematurely announced in 

these pages so that the set builder, 
experimenter and Service Man may be in a 
better position to formulate any plans he 
may have had for the future. It might be 
well to state that it is impossible at this 
time to specify the type-number of these 
tubes inasmuch as they have not yet been 
established at this writing. 

It is probable that even one of the tubes 
discussed in this article will have its physi- 
cal construction changed slightly, but this 
should not hamper the reader inasmuch as 
the electrical characteristics will be identical 
with those given here. 


A New Type Output Pentode 
In Fig. A we have 
shown a new type of out- 
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output of one volt when the center tap is 
but 1.5 percent off center; the new pen- 
tode has an output of but one-tenth of a 
volt with the return leads 1.5 per cent off 
center. An examination of this latter curve 
will readily show how quiet this new pen- 
tode is expected to be. 

Figure 2 shows the relation between plate 
voltage and plate current. The vertical line 
at the 250-volt mark is the rated plate volt- 
age of the tube. As with other pentodes, 
the familiar “bump” at low plate voltages 
is absent. This, of course, is due to the 
insertion of the fifth element in the tube. 
The curves in Fig. 2 are each taken with 
different values of grid biases; at the rated 
bias of -16.5 volts, the plate current is seen 
to be approximately 33 milliamperes. 

Figure 3 is a very interesting curve; it 
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ohms; it is for this reason alone that 
the value of 7000-ohms for the load resist- 
ance was chosen. 

Figure 4 illustrates the variation of am- 
plification factor, mutual conductance, and 
plate resistance of the tube with various 
grid biases. As in the other curves, the 
vertical line indicates the rated bias of this 
new tube. 

It may be well to remark that the curves 
as given above have been supplied by the 
manufacturer of the tube. 

The following are the characteristics of 
the tube; heater voltage, 2.5; heater current. 
1.75 amperes; plate voltage, 250; 
voltage, 250; grid bias, -16.5; load resist- 
ance, 7000 ohms; ampli- 
fication factor, 100;  in- 


screen 





put pentode which is ca- = — 
pable of delivering 3.5 
watts of undistorted out- 
put with a load resist- 
ance of 7000 ohms. Prob- . 
ably the uniqwe feature 
about this tube is the 
fact that, unlike other 
output tabes, it has a 
heater; in other words, it 
has a cathode’ emitter 
which is similar to the 
‘27 type tube. This new 
feature results in a much 
lower hum output than 





OR the fifth consecutive month, Ranwo-Crart is scooping the field 

by being FIRST to announce new and vital radio tubes. In prac- 
tically every case, these new tubes have been published several months 
ahead of any other radio publication in the country. 

Because new tube developments are considered important, and 
inasmuch as every new radio development is fully dependent upon 
new and better tubes, Ravio-Crart has always taken the initiative to 
be the FIRST to bring the latest developments along these lines to 
its readers. 

The present article is a climax in this respect, as the developments it may directly replace 
of the entire radio industry, during the next twelve months, will Y ; 
revolve around these tubes. 


ternal plate - impedance, 
31000 ohms; mutual con- 
ductance, 3300 microm- 
hos; plate current, 34 
ma.; Output power, 3 5 
watts. 

It is seen that the char- 
acteristics of this new 
tube are very similar to 
that of the °47. In fact. 


the °47 tube; the onl) 
circuit change necessar\ 
on ae is the rewiring of th 





has been heretofore pos- 
sible in power output tubes. For instance, 
consider Fig. 1. 

This curve shows the hum-voltage output 
when the grid and plate-return-leads are 
not brought to the center tap of the filament. 
In other words, the ’47 type tube has a hum 


shows the relation between the load resist- 
ance and the power output of both the 
second and third harmonics. The small 
scale to-the right indicates the percent dis- 


tortion. The second-harmonic output is a 


minimum with a load resistance of 7000 





socket as per the dia- 
gram, Fig. 5. 

The addition of this tube to any receiver 
will result in a greater power output with 
less distortion than could be secured: with 
the “47. In fact, the author predicts that 
this new tube will completely replace its 
older brother within a short time after it 
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This month there are described eight new tubes; each one having characteristics 
suitable for experimental purposes. The sequence in which these tubes are dis- 
cussed is A, B, C, D, E, F, G, and H, reading from left to right. 


MARTIN 


is obtainable in the open market. 


A Combination Oscillator First Detector 

Very few people deny the fact that the 
superheterodyne is the most popular circuit 
in use today. The only possible objection 
that one could have to its use is the neces- 
sity for having an additional (oscillator) 
tube. While circuits have been designed 
that have combined the oscillator and first 
detector, they have not proved very satisfac- 
tory, especially when made on a production 
basis, so that almost every one who has 
designed such a _ circuit has eventually 
changed it so as to use the additional tube. 


Figure B shows what the author considers 
a tube of radically new design—a combina- 
tion oscillator and first-detector built into 
a single glass bulb. 

The diagram of Fig. 6 shows the rather 
unique mode of connection. As may be 
seen, the tube has two plates, a pentode- 
grid, a screen-grid, a control-grid, a cath- 
ode, and a heater. While physically it has 
seven elements, nevertheless colloquial use 
will probably change it to a sextode, inas- 
much as the cathode and the heater may 
be considered as a single element. 

The operation of this tube is not unlike 
that of the familiar dynatron oscillator. 
Refer to Fig. 6. The coil L1 and con- 
denser Cl constitute the oscillator tuning 
circuit; the coil L2 and condenser C2 the 
secondary circuit of a standard R.F. trans- 
former. Circuits L1C1 and L2,C2 are de- 
tuned by an amount equal to the intermedi- 
ate frequency. The transformer and con- 
densers shown within the dotted outline to 
the right of the diagram is the first LF. 
transformer. For convenience in explaining 


the operation of this circuit, the elements 
of the tube have been labeled in the diagram 
as Pl, P2, Gl, G2 and kK which corresponds 
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Fig. 1 
Hum-volts output of the °'47 compared to the 
new heater-type output-pentode tube, as posi- 
tion of center-tap is varied. 
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Fig. 2 
Curves showing the relation between plate- 
current and plate-voltage of the new heater- 
type pentode. 








to the socket connection given in Fig. 7. 
All voltages shown in Fig. 6 are obtained 
from batteries in order to simplify the dia- 
gram. The theory of operation, however, 
is the same when operated from a power 
unit. 

Condensers C3,C4 and C5 are the familiar 
control-grid, screen-grid and plate bypass 
condensers. C6 is used as a bypass con- 
denser for the plate-voltage supply of P2. 

Referring to Fig. 8, it may be seen that 
the tube operates on the portion of plate- 
resistance curve which changes very rapidly. 
Thus, any change in grid-bias will result in 
a very large change in plate resistance. Now 
when a signal is applied to the control-grid 
(G1), the plate currents of both Pl and 
P2 vary in accordance with this signal 
voltage, while at the same time, the plate 
current of P2 is varying at a frequency 
determined by the size of L1 and Cl. The 
result is that the change in the control-grid 
voltage is determined not only by the signal 
voltage but also by that induced in the 
grid coil L2 from plate coil Ll. Here is 
where plate P1 comes into use: Its current 
is the result of both voltages, whose fre- 
quency is the difference between the two; 
that is, equal to the intermediate frequency. 
It is for this reason that the LF. trans- 
former is connected to Pl. Stated in an- 
other way, the tube has two plates; through 
one (P2), the oscillating current flows, and 
through the other, the resultant of both the 
signal and the oscillator plate current. 

The relation between control-grid voltage 
and plate current is also shown in the same 
figure. A peculiar fact, as may, be seen 
by referring to Fig. 9, is that the plate of 
P2 is at a potential of but 30 volts and that 
of Pl, 250 volts. 

This tube has some very interesting pos- 
sibilities, and it would be well for the ex- 
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such happenings as insulation in or near the 
electron path, irregular filament emission, 
gas, positive-ions emitted by the filament, 
and insulating foreign deposits on grid 
wires. ‘The construction of this new tube 
is such as to minimize these disturbances to 
an extent that will permit the measurement 
of the small voltage mentioned above. 

The characteristics of this new tube are 
as follows: Filament voltage, 5; filament 
current, .25-amperes; plate voltage, 135; 
plate current, .45-ma.; control-grid voltage, 
-.5; amplification factor, 30; internal plate 
resistance, 10,000 ohms; mutual conductance, 
3000) micromhos; grid-plate capacity, 9.6 
minf.; grid-filament capacity, 4 mmf.; plate- 
filament capacity, 2.3 mmf. For a_ resist- 
ance coupled amplifier, the following con- 
stants should be used: “B” voltage, 180; 
grid voltage, -3; load resistance, 500,000 
ohms. With the above, the plate current 
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ment of the General 
Flectric Company. 
This new “low noise” 
vacuum tube, illus- 
trated in Fig. C, is 


ductance, and plate im- 
pedance with grid bias. 
Fig. 5, right. 

At the left (A), socket 
connections of the new 
heater pentode. 


technically desig- Fig. 7, right. 
nated as the type At the right (3), socket 
“BP. J. 1 Pliotrons” mio econ 
differs particularly 

from the usual tube in the degree of vacuum 
that has been attained. In the ordinary 
tube, the gas pressure is of the order of a 
millionth of an atmosphere (an atmosphere 
being 14.7 pounds per square inch) ; the new 
tube has been exhausted to a billionth of 
an atmosphere! 

The “low noise” tube makes it possible 
to detect voltages of the order of 1/10,000,- 
000 of a volt. It has been possible to do 
this at radio frequencies for some years, 
but when attempts were made to amplify 
voltages whose frequencies were less than 
1000 cycles per second, it was found that 
voltages of less than 1/10,000 of a volt were 
masked by large random dis- 
turbances. When these 
made audible by a loudspeaker, they appear 
Because of the 


completely 
disturbances are 


as a loud crackling noise. 
fact that this new tube reduces this noise 
between a hundred and a thousand-fold, it 
is possible to measure voltages as small as 
a millionth of a volt and to detect voltages 
ten-times smaller at all frequencies up to 
about one-million cycles per second. 
Laboratory investigations show that ran- 
dom disturbances are caused by any or all 
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as shown in C Fig. 11; when the cycle re- 
verses, Gl causes a decrease in plate cur- 
rent while G2 hardly rises at all. The result 
ant plate current flowing through the 
sistor R of Fig. 10 is shown at D of Fig. 11. 
In other words, full-wave rectification is s: 
cured, and the voltage drop across this re- 
sistor may be taken in order to obtair 
A.V.C. action. The elements of the grid 
as labeled in Fig. 10 are connected to th 
socket as shown in Fig. 13. 

This tube was designed by Dr. Wunder- 
lich, and is undergoing production at tli 
present time. 


A New Two-Volt Pentode 


At this time, tube manufacturers announce 
a new super-control pentode in the two-volt 
series for use as an R.F. or LF. amplifier 
or as a first detector in superheterodyne 
circuits. It corresponds to the ’35 or ‘51 
in the’ A.C. series and the 739 (which was 
described in the February, 1932 issue of 
Rapio-Crarr) in the automobile series). 

The characteristics of this new tulx 
(which is designated as the ’34) are as 
follows: Filament potential, 2 volts D.( 
filament current, -06-ampere; plate voltage, 
18) (max.) ; screen-grid voltage 67.5 (max.) ; 
control-grid voltage, -3; plate current, 2.5 
ma.; screen-grid current, 1 ma.; internal! 
plate-resistance, 1,000,000 ohms; amplifica 
tion factor, 620; mutual conductance, 62 
micromhos. 

This tube is ideally suited to short-wazv: 
use, especially for portable receivers. Whe1 
used with the °32 screen-grid tube as a de- 
tector, and a °33 tube as an output tube, 
a higher degree of sensitivity and volun 
are obtainable. . 

The socket connections of this tube, as 
shown in Fig. 14. Fig. 15, shows the control- 
grid voltage—plate-current curve of the 
tube and also the mutual conductance curv: 
Fig. 16 shows a family of plate-current 
plate voltage curves. See Fig. H. 


A Detector-Amplifier 








and the diagram of 
its connections in 
Fig. 10. 

As may be seen by 
an inspection of this 
figure, there is no 
bias on the tube it- 
self. The coil L1, 
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As the sixth tube 
on the list we pre- 
sent a new detector- 
amplifier designated 
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Fig. 6, left. 

es Diagram of connect 

6 of the oscillator—tirst- 
, detector. 
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Fig. below. 
the usual secondary 200v. ws. ok a = RAT 
circuit that feeds » eles ale SON plate - resistance 
the second - detector — wv. , plate current wit! 








(of course, if the re- 





voltage for the 











lator—first-detector ti 





ceiver is of the 
T.R.F. type, the second detector is the only 


one there is, and consequently the informa- 


tion given regarding this tube is valid for 
such receivers also). Its theory of opera- 
tion is relatively simple. Consider Fig. 11. 
The signal voltage shown as A is impressed 
across grids Gl and G2 of the tube; one 
(G1) being positive and the other (G2) 
negative. The plate current, due to Gl, 
does not rise very much even though the 
grid is positive because of the unusual shape 
of the plate-current — grid-voltage curve 
shown in Fig. 12. The grid G2 being nega- 
tive causes a large decrease in plate current 
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as the *64. It is designated as a_ three- 
electrode tube of general-purpose type con- 
struction for use under conditions where 
freedom from microphonic disturbances is 
required. It is specially applicable as a 
detector-amplifier or oscillator to battery- 
operated equipment which may be subjected 
to either impact or continual vibration. This 
tube is illustrated in Fig. E and has the 
following ratings and characteristics: Fila- 
ment voltage, 1.1 (D.C.); filament current, 
.25-ampere; plate potential, 90 volts (max.) ; 
grid voltage, -4.5; plate current, 2.9 ma.; 
amplification factor, 8.2; internal plate-re- 
sistance, 13500 ohms; mutual conductance, 
6.10 micromhos; plate-grid capacity, 2.3 
mmf.; grid-filament capacity, 54 mmf.; 
plate-filament capacity, 3.5 mmf. 


The “G-2S” Duodiode 


For several years past, the detector- 
circuit of the radio receiver has received 
less technical attention than any other cir- 
cuit from the standpoint of fidelity and 
overload characteristics. 

The earliest type of vacuum-tube detector 

the diode—consisting simply of a_ther- 
mionic cathode and a plate, was discarded 
chieflly because of its lack of gain; or, in 
other words, due to the fact that it was 
not particularly sensitive. It has become 
increasingly more apparent, during the last 
few years, that the two-element tube, or 
diode, has several advantages as a detector 
which more than compensate for its low 
gain and lack of sensitivity, and several 
modern circuits have appeared in which the 
usual triode, or three-element tube with two 
of the elements electrically connected, have 
been used as a diode detector. It is well 
known that it is practically impossible to 
overload such a detector, since it has the 
ability to handle any amount of power up 
to the point of destruction of the tube itself 
without overload distortion. The circuits 
associated with this use have frequency char- 
acteristics which are inherently better 
adapted to detectors than are the common 
detectors in use today. In fact, the diode 
detector is often known as the “linear de- 
tector” as contrasted with the more usual 
“square-law” type. 

The advantages of “push-pull” operation 
are well, understood in the radio art today. 
The great advantage of push-pull lies in 
the fact that this mode of operation auto- 


Fig. 9, below. 
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matically cancels out the objectionable even 
harmonics. 

It has remained for Grigsby-Grunow en- 
gineers to incorporate in an entirely new 
tube and a new circuit, the combination of 
these two developments, that of the diode 
or linear detector, and at the same time the 
push-pull operation. 

The “G-2S” is constructed with a stand- 
ard heater type cathode operating at a 
heater terminal po- 
tential of 2.5 volts 
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and a heater current 
of 1.75 amperes (av- 
erage). It utilizes 
two small plates, 
concentric with the 
cathode, with a spac- 
ing of about one mil- 


Fig. 11, left. 
Action of the detector 
tube. 


Fig. 12, above. 








limeter between them 
at the center of the 
cathode. The two 
plate leads are 
brought out sepa- 
rately to the stand- 
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Fig. 13, upper left. 
Socket connection j 
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Fig. 14, lower left. 
Sock f 
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Fig. 15 
Curves showing the variation of plate-current 
and mutual conductance with grid-bias. The 
former is represented by the solid and the 
latter by the dotted curve. It should be noted 
that with the rated grid voltage of —3 volts, both 
the plate current and mutual conductance vary 
considerably with grid bias. This tube cannot 
be used in the output stage. 


ard plate and grid 








Plate-voltage plate- u1 1.MEG 
current of the detector- a 
oscillator. 


Fig. 10, right. 
Circuit diagram of the 
new detector. Condens- 
ers C2 may be made 
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ing impressed on the 
plates. 

An important feature of the “G-2S,” 
when operated under these conditions, lies 
in the fact that an extremely long life may 
be expected. At the present time, it is im- 
possible to say what the actual life may be, 
but it is certainly safe to say that it will be 
far in excess of any of the commercial tri- 
odes or tetrodes now standard in the 
industry. 

The information given above is repro- 


duced with the courtesy of Dr. C. Marvin 
Blackburn of the Grigsby-Grunow Co. A 
photograph of the tube is reproduced in 
Fig. F. 


A New Output Pentode for 
Automobile Receivers 


One of the most important problems in 
automobile receivers is that of supplying 
sufficient audio output. The signal level 
should be high enough so that driving noises 
will not interfere. The first sets employed 
fairly sensitive magnetic speakers so that 
an output of a few-hundred milliwatts was 
sufficient. 
to small dynamic speakers of poor efficiency, 
the power tubes are required to give a much 


However, with the recent trend 


higher output. 

The plate-supply power is very limited. 
Dry batteries of 135- and later of 180-volts 
have been generally used as “B” supply. 
Also the “B” eliminators introduced = re- 
cently are designed to give only 30-35 ma., 
because they operate on the car battery 
already loaded up to maximum capacity 
Allowing about 10 ma. for the other tubes 
in the set, this leaves a maximum of 25 ma. 
for the output tubes. After subtracting 
the bias voltage, about 4 watts “IB” power 
remain and must be used economically. It 
is easy to see that 2 watts of audio power 
is the highest possible output under these 
conditions. 

Another requirement imposed on the out- 
put tubes as well as on all the other tubes 
in the set is that of maximum sensitivity. 
Conventional triodes are, therefore, prac- 
tically eliminated, pentodes being far su- 
perior in this respect. 

There are some tubes for this purpose on 
the market already; the °38, for instance, 
having been designed especially for auto- 
mobile receiver operation, has proven quite 
satisfactory. In some cases, a tube with 
higher power output and power sensitivity 
is desirable. The plate dissipation, how- 
ever, at 165 volts on the plate is rather high 
for the size of the tube. 

The “33” would be quite suitable for this 
application in some respects. However, the 
(Continued on page 683) 
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RADIO EQUIPMENT 


A PORTABLE SOUND REPRODUCER 
NEW portable and completely self- 
A contained unit for reproducing records 
through radio sets and power amplifiers has 
been recently announced. 
Housed in the leatherette carrying case 
are an electric phonograph motor and turn- 
table, and a sensitive electro-magnetic 


pickup. A carrying case in the cover pro- 
vides for storage of several records without 
danger of breakage. 


This unit 
is adapted 
for use 
with all 
radio sets 
and ampli- 
fiers hav- 
ing pro- 
vision for 
connection 
to either 
high or 
low im- 
pedance 
pickups. 
A dapters 
are avail- 
able for connections to most other radio sets. 

Available with either hizh or low imped- 
ance pickup, and with 78 or 33-1/3 R.P.M. 
motors, for 25 or 60 cycles, 110-volt power sup- 
plies. It is a product of the Operadio Mfg.Co, 





The Operadio reproducer. 








A NEW BATTERY RECEIVER 
I“ THE accompanying illustration is 
shown a new 8-tube superheterodyne 
(Model KOC) designed to operate from a 
110-volt D.C. source. 
It uses four type ] 
F-236-X variable-mu 
tubes for the R.F. 
stage, first-detector 
and two LF. stages; 
two type F-236 tubes 
for the second-detec- 
tor and oscillator; 
and two type F-257 
tubes for the A.F. 
stage. It has a band-pass input circuit and 
a small dry battery for “C” bias. 
It is manufactured by F.A.D. Andrea, Ine. 
A SMALL DRY RECTIFIER 
HE H. T. 8 rectifier shown in the illus- 
tration is suitable for supplying the 
plate current of receivers consuming 60 ma. 





y 











“ 
The Fada Model KOC. 


a 





It may also be used 
for battery charging 
and for — supplying 
field-current for dy- 
namic speakers. 

It is manufactured by 
Westinghouse, Brake 
and Saxby Signal Co. 





The voltage doubler. 


A SMALL METER RECTIFIER 

HE use of output meters for testing 

purposes is becoming increasingly 
popular. The small rectifier shown below 


| 


















A set-up using the rectifier. 


was designed to work in conjunction with 
a 0-1 ma. D.C. meter. For voltage measure- 
ments, the series resistor necessary may be 





Left, manner 
in which 
multipliers 

are connected, 

Right, 
Calibration 
curve. 














determined by mere- 











ly multiplying the f 
range by 1000. Thus, {2 a : 
shown below is the i: re 
connection of a 13 H 8 
meter for three |® $ 28 
ranges, 0-1,000 volts, Ps 3 ws 
0-100 volts and 0-10 g! 03 
volts. A calibration L bE Cg det di 7 





curve is also shown. 
This unit is manufactured by the Taussig 
Research Laboratories. 





BULOVA RADIO SETS 
ADIO sets and electric clocks go to- 
gether like hand and glove, but the 
newest models have a degree of utility not 
obtained in earlier models of such “combina- 
tion” instruments. One of these newer 
radio receivers is illustrated below. 

A particularly interesting new feature is 
the Bulova electric clock which is built into 
the set. Besides giving the correct time, 
the clock (together with its time relay) 
automatically turns the radio “on” and “off” 
at any desired time. 
Just pick out the 
program you desire 
to hear, set the clock, 
and when the time 
comes the radio 
automatically turns 
itself on and starts 
to play. 

There are five 
models in the Bul- 
ova line: a five-tube 








Sh 


The Bulova “midget.” 








T. R. F. midget (illustrated here); a seven- 
tube superheterodyne midget; a seven-tube 
console; a seven-tube Grandfather Clock; 
and a ten-tube deluxe console. 

The dynamic speaker has been set back 
from the front of the cabinet a number of 
inches and a shorthorn introduced, acting 
as an acoustic load. This greatly improves 
the quality of reproduction from the midget 
models. 


The clock operates continually, always 
indicating the correct, electrically perfect, 
synchronized time. The radio set can be 
operated either automatically by the clock 
or manually in the ordinary manner. 

These sets are the first to be put on the 
market by .the Bulova Watch Company. 

Its diagram of connections will be pub- 
lished in a future issue. 


AN A.C. AUTOMOTIVE RECEIVER 


HE New York and Chicago Automobil 

Shows occasion the announcement of a 
new superheterodyne motor car radio re- 
ceiver. It is manufactured by the Amer- 
ican Bosch Corp. and is designated as the 
Model 9:20, because of 20 outstanding fea- 
tures, 9 of which are engineering features 
combined for the first time in automotive 
radio. 

One of the features is the Magmotor, a: 
instrument used for the elimination of “1” 
batteries. This device is a single armature, 
double-commutator machine, with a perm- 
anent magnet field and operates from the 
car battery. The receiver may be operated 
either from the Magmotor or from 135 volts 
of “B” batteries. 

Seven of the new automotive tubes are 
used including one used as a “diode-triode.” 
Full automatic volume-control regulates the 
signal level to counteract the varying field 
strength as the car moves along the road. 







Bosch’s latest 
automobile 
receiver. 











The receiver utilizes the roof type an- 
tenna now being installed at the factory, 
or it may be operated with a new plate 
antenna designed by the Bosch company. 
It is suspended to the under-side of the 
car frame parallel to the road. 
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few years. 

The set is a prod- 
uct of the Hutton 
Television - Radio 
Corp. and bids fair 
to find an excellent 
market. It incorpor- 
ates, aside from the 
television receiver, a 
broadcast receiver so 
that the reception of 
sound and image 
may be made simul- 
taneously. 
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A Complete Television Receiver 


T last, with the announcement of is secured in 
a television receiver shown at the 
left and right, the public is begin- 
ning to get a glimmering of the each of the 
particular corner around which tele- a concave indentation is stamped 
vision has been hiding for the last 


a very short space. 
These two points are illustrated 
in the drawing reproduced here. In 


sections mentioned, 


and its surface polished. The crater 


lamp is so focused that the diverging 








ee LENS 
\ 


~ 
SCREEN ~~ 


CONCAVE __-~ 
REFLECTORS 


or u 
ie — LAMP 1 
~~. & 
~ ~ 






beam of light from 
the lamp strikes the 
dise and is reflected 
to the screen. Thus, 
all of the light is 
utilized and a_pic- 
ture 5 x 6 inches is 
secured in a cabinet 
whose depth is only 
11 inches. 

The photograph at 
the right shows the 
60-line disc removed 








The television receiver 


NEW PORTABLE “P.A.” SYSTEM 
IE latest thing in portable public-ad- 
dress equipment is illustrated here. 

The complete unit is carried in a single, bal- 
anced carrying case, the front of which is 
utilized as a baffle for the self-contained 
dynamic speaker. Complete with tubes, mi- 
crophone, and all accessories, the weight is 
only 40 Ibs. 




















The portable P.A. system 


The input from the two-button micro- 
phone that is supplied, or from any’ 200- 
ohm phonograph pickup, is raised by the 
three-stage amplifier to a volume level suf- 
ficient for addressing a group of people 


The set has 
main features: First, 
the dise is stamped 
from a single sheet of metal, and is 
slotted radially, so that each section 
between two slots may be bent at 
different angles; second, the crater 
lamp is so placed with respect to 
the screen that a long beam-length 
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Schematic of lens system, 


ciated parts. 


father type 


its motor in 
to illustrate 
the respective loca- 
tion of the crater lamp and its asso- 


Sound is emitted from the loud 
speaker at the top of the grand- 
console 
Clyde Fitch is the inventor. 





that may be assembled in a room 1,000 feet 
square. ‘The amplifier operates from 110 
volts 60 cycles, A.C., and supplies power for 
all accessories including the dynamic speak- 
er and two-button microphone. 

A control panel is provided with separate 
volume controls for microphone and phono- 
graph input, and a changeover switch for 
shifting the amplifier to either input. The 
cover provides stowage for a 50-foot rub- 
ber-covered microphone lead and a 25-foot 
A.C. line cord. A jack is provided that 
allows from one to four additional A.C. 
dynamic or magnetic speakers to be oper- 
ated without affecting the output of the 
main speaker. 

This type of unit finds wide application 
for use at meetings and luncheons where 
overflow crowds are located in a_ second 
room, and as a paging system during con- 
ventions. They are often carried by speak- 
ers on tour who wish to make certain that 
they are easily heard by their whole audi- 
ence. 

This instrument is manufactured by The 
Operadio Mfg. Co. 





NEW REPLACEMENT CONDENSER 
BLOCKS 
HERE have recently been announced re- 
placement units for the Majestic “9-P-6" 
and “7B-P-6," and Atwater Kent models 
“37” and “38” power supply units. 

The replacement unit for the Majestic “9- 
P-6” power supply consists of three 2-mf. 
sections of 400, 500 and 600 D.C. working 
voltages and 1-mf. section of 300 D.C. work- 
ing voltage with a choke connected in series 
with the latter. 

The replacement unit for the Majestic 
“7 B-P-6" power supply consists of two 2-mf. 
sections of 300 and 600 D.C. working vol- 
tuges, and two 3-mf. sections of 300 and 400 
D.C. working voltages. 


The condenser sections used in the con- 
struction of these blocks are non-inductivelv 
wound, thoroughly impregnated and dehy- 





illustrated. Rear view of the combination 
telerision and broadcast 


receiver 


drated and use high grade materials. They 
are mounted in metal casings, fully sealed 
with moisture-proof filling compound and 
provided with convenient soldering terminals 
on an insulating strip through the top of 
the unit as shown. 

















Replacement unit for Atwater Kent Models 
37 and 38 power units. 

The replacement units for Atwater Kent 
models “37” and “38” power supply units 
consist of two .5-mf. sections, two l-mf. sec- 
tions, two filter chokes and a speaker choke. 
The condenser sections and chokes are 
mounted in heavy metal containers filled 
with sealing compound and provided with 
colored wire leads. 

The above units are products of the Aero- 
vox Wireless Corp. 





scr acrmeet BLOCK 
rom 
csc oe 


moor, ore 














Replacement unit for the Majestic Model 9-P-6 
power supply. It consists of three 2-mf. sections 
and a 1-mf, section with a choke. 
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A 5-TUBE SUPERHETERODYNE 
B* the use of the “autodyne” principle of 

operation, it has been possible to pro- 
duce a 5-tube superheterodyne, the Crosley 
“Litlfella,” illustrated. 











The Crosley “Litlfella.” 


A “QUICK-SERVICE” ANTENNA 

HE “Tennacord” illustrated has been 
T developed by the Holyoke Co., Inc., to 
meet the demand for simple antenna equip- 
ment suitable for modern, high-power re- 
ceivers. 

This device incorporates a 25-ft. “an- 
tenna” lead, 10 ft. of which is capacity- 
coupled to a 
light -line lead 
10 ft. long (one 

















end of which 
plugs into the 
The antenna, power outlet, 


while the other receives radio set’s plug); 
the remaining 15-ft. length is permitted to 
dangle conveniently as added pickup. 


“SOUND-ON-FILM” HOME TALKIES 
PRODUCT of RCA Photophone, Inc., 
the 16 mm. Photophone Junior Portable 

now makes available for home, office and 
shop a complete little “theatre,”"—and_ with- 
out recourse to the machinery required for 
turntable-and-dise operation. The equipment 
weighs 43 Ibs.; it measures 1414, x 1314, x 814 
ins.; it is complete with loudspeaker and 

110 V., A.C. power equipment and is re- 

produced below. 

















Ibove, A to L, feed reel, takeup, feed, proj. 
lamp, optical system, sound drum, exciter, 
proj. sw. and amp. vol. control, amp. sw., 
compensato sw., speaker plua, takeup reel. 


f 
Right, normal size of 16 mm. film and ene 
larged sound track, 
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REFLECTOR-LENS TELEVISION 

— in television is the “prismatic 

reflecting lens” system of television de- 
veloped by William Hoyt Peck. Light, 
instead of going through the scanning disc, 
is reflected 
by the mir- 
rored back of 
the lens and 
thence to the 
screen; the 
resulting fo- 
cal length 
makes  con- 
venient, in 
small depth 
a picture 12 
ins. square, 
or more. In 
the cabinet 
shown are 
the usual 
sound and 
sight units. 


Above, Peck television re- 
ceiver (and in back, en- 
larged view of inset pris- 
matic reflecting lenses). 
Left, arrangement of the 
Peck optical system. 
Light from the neon 








PRISMATIC 
REFLECTING 7 
LENS 






= LIGHT 


crater lamp “light source” 






\ 
“MIRROR 
SURFACE SPOT” 


passes to the mirrored 
plane surface of the spe- 
cial lens. 




















NEW ELECTROLYTIC CONDENSERS 

MALL-SPACE electrolytic condensers 
S now being manufactured by Dubilier 
Condenser Corp. are particularly suited to 
the requirements of high capacity and low 
impedance; and D.C. working voltages of 
25 (available in units of 8, 10, and 20 mf); 
50 (4, 6, and 8 mf.), and 125 (10 and 15 mf.). 

Metal-container type measures 34 x 2-3/16 
x 1Y¥, in.; cartridge type, 214, x 1 in. in 
diam. for 125 
V. units, and 
21, x 5-in. 
in diam. for 
the lower 
voltage units. 









Above, Dubilier type, 

and, right can txpe of 

compact electrolytic con- 
densers. 
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A LIGHT-OPERATED RELAY 
A’ inexpensive — light- 


operated device is the 
new LuxTron supersensi- 
tive selenium cells and 
relay which 
operates 
from a 224, 
volt current 
source. The 
manufac- 
turer is Lux- 
Tron De- 
vices Co. 









The light 
operated 
relay. 











POLICE RADIO SETS 
HE new types D-2175 (1712 ke. band) 
and D-2166 (2410 ke. band) Strom- 
berg-Carlson Police Receivers illustrated 
below are manufactured by Stromberg- 


Carlson Tel. Mfg. Co. These superhetero- 
incorporate 


A.V.C. and 


dynes 


A. F. 


pentode 











The Police Radio Set. 


METER SHUNTS 

HUNTS of special alloy wire for mul- 

tiplying meter readings are illustrated 
below. Manufacturer, D. L. Van Leuven. 
Circuits, and multi- 
scale dials for stand- 
ard meters are avail- 
yay able. 

A schematic circuit 
of a “universal” meter 
is shown below. 


—_— 





























= 





[ _ 9 Yiattet @ “eR O— 


Above, Van 
meter shunts: 
and right, 
measuring 
100,000 ohms: 
0-5, 0-25 and 
0-100 ma. ; 
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Constructing a 


SIMPLE 
“= SET TESTER 


Lee's st anatyzer By JOSEPH LEEB, E.E. 





















































Associated with the voltmeter circuit is a four- 
point selector switch for 8; 200, or 400 volts, or 
for continuity testing. Reference to the wiring 
diagram (Fig. 2) will show how this is accom 
being.” This bit of philosophy ie : ‘ 
| li it ticl ‘* m, ; plished. It will be noted that with the testing 
“ ve applied to articles describing epi 
ee ee ee ~— = i / } battery connected as shown, it is impossible to 
set analyzers as well as flowers. The } = Ba) 1 2ACKS aa a s , 
7 a Meee : : short-circuit it, should the switch happen to rest 
test set illustrated in Fig. A was built 
because of its extreme compactness, 
simplicity and low cost, although it 
is not lacking in symmetry. 
The size o » ins “ yanel is 
rhe size f the in trument } inel is pomp, amr seceeyaeney i lever happens to rest upon the two right-hand 
only 414 inches by 8 inches, while the Enos AND ADAPTERS 
outside dimensions of the carrying 
case are 81/, inches long by 634 inches 


MERSON once said, “If eyes 
were made for seeing, then 
beauty is its own excuse for 


qestit upon two adjacent points. The worst condition 
possible is a short through the two external multi- 
plier resistances—49,000 ohms—which is not very 





serious. This condition occurs when the switch 


points. 

















The handle of a round “stippling” brush, to- 
gether with the base of a burnt-out °27 tube, serves 








wide by 21%, inches deep. A ———- Fig. 1 admirably as an analyzer plug. One end of the 
machine tool box was pressed into Sugaested panel layout for the tester. Miscel cable connects to the socket prongs and the screen- 
service to house “the works. hese Janeous material may : be kept in the side grid cap on the side of the handle. ‘The other ends 
hoxes may be obtained for almost compartment. of the wires go to the respective tip jacks on 


nothing at any sewing machine deal- 

er’s. If a box of this type cannot be obtained con- 
veniently, any other case of suitable size may be 
substituted. 





the panel. 


TO $:G.CAP TO S-G.CAP fi air of Gexible 
— ON ANALYZER ON CABLE ,' A pair of flexible 








leads should be made 
with phone tips on one 
end and test prods on 
the other. The posi- 
tive lead may be 
marked with some 
red thread or other 
device. For testing 


Description of Analyzer 


Figure 1 shows the panel layout. As will be ob- 
served, only two meters are used; a D.C. voltmeter 
and a D.C. milliammeter.. The A.C. voltmeter was 
purpesely omitted, for two reasons. A third meter 
would add considerably to the bulk of the test kit, 
and is not used often enough to make it absolutely 
essential. The most important readings are obtained 
on the two D.C. instruments. If A.C. readings are 
desired, the Service Man can carry a separate port- ADAPTER ADAPTER "80 SOCKET clip at the other. The 
able meter in his tool kit. a a a tip of this lead is 

A five-prong flush-mounted socket is placed as Fig. 3 plugged into the tip 
shown. The use of a four-prong adapter obviates the —4¢ the Jeft, an adapter for the plug-end of the analyzer cable; 
necessity for a four-prong socket on the panel, tend- — center, ihe adapter for the socket in the analyzer; and right, an 
ing further toward conservation of panel space. Tip adapter for testing ’80 rectifiers, page 691) 
jacks are used for the tube-socket terminals, screen- 
vrid clip, and external posts of the voltmeter and milliammeter. 
This procedure brings.all parts of the circuit right out on the panel, 
where the tests can be: made directly. Complicated switching 
arrangements are thus done away with. 

The meters used in this tester are of the two-inch flush-mounting 
type. Weston Model 506 was the make selected. The voltmeter 
in this case had two scales, 0-8 and 0-200. A 0-400 scale was added 
hy the inclusion of a multiplier in the circuit. The resistance of 
the multiplier is equal to the resistance of the meter at the 200- 
volt range, in this case 25,000 ohms. The milliammeter is a 15 ma. 
instrument with an additional shunt connected through a toggle 
switch for the 150 ma. range. The shunt is easily made by con- 
necting the milliammeter in series with another milliammeter (of CONTROL-GRID 
about 150 ma. range), a variable resistance, and a battery. Various CAP FOR SCREEN- 
lengths of resistance wire (from an old rheostat) are connected —— 
across the terminals of the 15 ma. meter until its reading (multi- 
plied by 10) corresponds to the reading of the higher-range meter. 
When the proper length of wire has thus been determined experi- 
mentally, a piece of spaghetti tubing is slipped over it and lugs : 
carefully soldered to the ends. We now have our shunt for the Fig. 2 


“HI” range of the meter. The toggle switch takes this shunt out Complete. schematic diagram of the tester. Voltage measurements are 
of the Geeuit’ When tte -“04)" conme ¢ —_ made at the socket terminals of the analyzer by the voltmeter leads which 
1e range is required. are inserted in the Icft-hand terminals. 


screen-grid tubes, a 
short lead is made 
with a phone tip at 





one end, a screen-grid 




















(Continued on 
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Table 2. 
Harmonics 
Pundamental frequency 2 om ae 
in G. De 8. leng.miles | leng. miles |leng. miles 
40 583 388 291 
100 233 155 117 
500 47 31 23 | 
1000 23 15 11.5 
2000 11.5 7.7 5.8 
3000 7.8 5.2 3.9 
4000 5.8 3.9 2.9 | 
5000 4.7 3.1 2.3 
[ 6000 3.9 2.6 1.95 
| __7000 3.3 2.2 1.66 
8000 2.9 1.9 1.45 
9000 8.6 1.7 1.3 
10000 2.33 1.65 1.17 





























N ANY well-designed voice transmission circuit, such as tele- 
phone lines, radio-broadcast speech equipment, — public- 
address systems, “talkie” apparatus, ete, will be found 
resistance networks, or attenuators, more commonly called 
“pads.” The proper use and design of these pads make for an 
efficient transmission system, from which the maximum output of 
energy with the least distortion may be obtained, and which, if 
these pads ‘were not used, could not be realized. It can be said 
that pads find their way into practically every phase of voice 
transmission where quality reproduction is the prime requisite. 

It is the purpose of this article to make clear the methods by 
which these pads are designed, to show their application in trans- 
mission circuits, and to discuss the problems encountered in trans- 
mission circuits where pads are used. 


Purpose of Pads 
In voice-transmission circuits, where energy is being transmitted 
over a line to a load located at the far end of the line, it is 
necessary that some means be employed to control the magnitude 
of the energy entering the load. It is 
for such purposes that pads are used. 
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The Theory and 


Volume Controls, 


atchin 


(Part 
By 


To illustrate the statements given in the preceding paragraphs, 
a typical case showing the use of such networks will be given. The 
complete design and calculation of the pads will be shown, and the 
problems arising in circuits in which these pads are used will be 
discussed. It is hoped that by obtaining a complete understanding 
of the subject matter given in these papers, any problems relating 
to the design and use of pads in voice transmission circuits will 
be materially lessened. 

Let us assume we have a radio amplifier whose output voltage is 
1.5 (effective value of alternating current). This voltage is to be 
fed over a transmission line, at the far end of which is located 
the primary side of an input transformer, whose secondary is in the 
input circuit of an amplifier (see Fig. 3). Let us also assume that 
it is also necessary to reduce the voltage impressed across the 
primary side of the transformer to approximately .15 volts (R.M.S.). 
It can be seen, therefore, that it is necessary to interpose a_net- 
work of some sort between the input source of 1.5 volts and the 
primary side of the input transformer in order that the voltage 
will be reduced to the desired value, at the same time introducing 
no impedance mismatch between the source and the load. , 

In voice transmission circuits, this 
network is composed of non-reactive 








These networks are always used be- 


resistances so arranged that they will 
































1 \ 

tween a source of energy and a load. V4» Van Van FULL A cause the desired loss between the 
The source of energy might be any 46.5 93.0 Ry : ee input and output terminals of the 
of the following: — ~~ eS ee i ‘ pad. By “non-reactive” is meant re- 
(1) Output of a speech amplifier, ~*~ Pa “al ‘, sistances whose impedance remains 
such as a normally high-level am- Y ‘“ Ps ~~ practically constant to alternating 
plifier which is feeding another | Y “ ‘! current. This is accomplished by 
amplifier located at a remote point; ~ on constructing the resistances so that 
(2) Output of a high-level am- x. Pa a their inductance and capacitance is 
plifier (power amplifier) ; > — ONE ——> N Ff negligible throughout the frequency 
S IMPULSE Ss ft : , : TY, 
(3) Output of a low-level am- *sy a band in which they function. (The 
plifier, such as a condenser-micro- i REFLECTED construction of the resistances for use 

= P , , i WAVE , NO LOSSES ‘ , ‘ : 
phone amplifier, which is feeding a in the pads will be given in a forth- 
speech anprtifier located at some NE eer in COs 186.0 cans coming article). | | 
distant point; it For most purposes, this frequency 





(4) Output of microphone cir- 


—8 pand can be taken as the audio spec- 


cuits, ete.: The load may consist Fig. 4 trum of 40 to 10,000 cycles per sec- 
of a transmission line carrying the Initial and reflected waves in a circuit with and without losses. ond. The resistances used in networks 


energy and terminating in an im- 

pedance located at the far end of the line. This load impedance 

might consist of any of the following: 

(a) Primary side of a line-matching transformer (line to 
line transformer) ; 

(b) Input circuit of a speech amplifier; 

(c) Loud speakers located at distant 
amplifier ; 

(d) Mixing circuits, ete. 

The attenuator imposes a constant impedance upon the trans- 
mission line, thereby controlling the level (magnitude) of the 
energy being transmitted into the far end of the line. The at- 
tenuator or “pad” maintains this level by introducing a loss in 
energy between the source and the load, at the same time causing 
no impedance mismatch to the impedances between which it is 
working (source impedance and load impedance). 


points from = an 


must be non-reactive in order that 
the attenuator maintain constant impedance characteristics through- 
out the audio band to the impedances between which it is working, 
so that straight line frequency attenuation will be obtained without 
frequency distortion in the transmission circuit, which would hinder 
the intelligibility of the signal. 

The change in voltage between the source and the load is ex- 
pressed as the logarithmic ratio between the two voltages. At this 
point a brief resumé on the transmission unit or decibel will be 
given, so that those not familiar with this unit will have a clear 
understanding of how it is used in transmission circuits. 

In electrical circuits carrying energy which is either being am- 
plified or attenuated, the question arises: What is the relationship 
between voltage, current, and power on the input side of an ampli- 
fier or an attenuator, to the voltage, current, and power on its 
output side? The engineer signifies this ratio between two voltages, 
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taking place between the input and output terminals of the am- ratios is “B+” F 
plifier or the attenuator. expressed 
as a loss 
The Decibel in deci- Fig. 1, above. Circuit illustrating current distribution 
In any electrical circuit carrying energy, the product of the bels. In Fig. 2, center. Schematic diagram of an “H”-type pad. 
common logarithm of the power ratio multiplied by ten, or the the cir- Fig. 3, below. Impedance relations in a typical line. 
product of the common logarithm of the current or voltage ratios cuits to 
multiplied by twenty determines the change in decibels. be taken 
As an example of this principle, let us assume that in a certain up, attenuators (resistive networks) will be discussed, and a 


circuit thé voltage has been decreased from 3.0 volts to 1.0 volt, decrease in energy will be incurred between the terminals of the 
or to one-third of its original value. Then from the definition as pad, and therefore all results will be given as a Joss in decibels. 

given above, the voltage ratio is 3 to 1, or 3. The common logarithm Thus by expressing current, voltage, and power ratios in decibels, 
of three is 0.4771 (which may be obtained from a table of common — one has an accurate description of the changes in energy taking 
logarithms). This means that 0.4771 is the power to which ten place in the circuit. 




































































must be raised to give three. Then, multiplying 0.4771 by twenty, From the definition of the decibel as given above, we can write 
we get .9542 decibels change: the following formulae: 
» 
, , Vi Change in decibels = 10 logio p— 
i. e., decibels change = 20 log \. ; 
c é 2 Table 1. Vv; 
where V,; = input voltage ] = 20 logie > 
,. = , 4 Length of circuit 2 
and V2 = output voltage _aagties Boage-an IL, 
3.0 Fundamental frequency | produce resonance | : | 
- in ¢.p.s. | 20 logio 
= 20 log 1.0 ——_—_ ; 1. 
= 20 log 3.0 = 1268 where P; = input power 
= 2 oe coe “agi 
= 20 X 0.4771 100 466 P, = output power 
: - igs a V. = input voltage 
decibels change = 9.542 | en ———————— EE A I —— 
1000 “ V2. = output voltage 
The above simply means that if the voltage 2000 cars 1, = input current 
in the circuit has been decreased to one-thira 3000 :- I; = output current 
eo. . . ——4 
of its original value, we have caused a change 4000 11.6 was. 4 eae 
Seige: : E ut = | This is shown in Fig. 1. 
of 9.542 units or decibels to have taken place. i... ae ag : “ ™ , decibel 
(See table in November, 1931 issue of R — a Re TE Se Se ee Eee ee Saee 
See ti > ) a er, 19: ssue ¢ ADIO — . : 
pt eae “ a 7000 6.7 change, and it is desired to determine the volt 
Crarr—Editor.) This change in decibels is 7 . ; 
| 8000 6.8 | age, current, or power ratios, we can write: 
expressed as a loss, as the voltage has been ——————s ‘i 5.2 
decreased, Similarly, if the voltage had been 10000 mi 7 > - change in decibels 
creased to three times its original value, P. > antilog 10 
the resultant change in decibels would also Vv; 4 change in decibels 
be 9.542, only in this case the result would V2 oniieg 20 
a gain. Therefore, if the voltage has been increased or decreased Ih _ change in decibels 
to three times its original value, the resultant change in decibels .* antilog 20 
is the s; » § “1 ceC « 9 The ° ; nee i > ‘ite . . P . - 
he same in both cases, or 9.542. The only difference in the To illustrate this method, assume we wish to introduce a 15 


two cases is in the method of expressing the results obtained. 












































decibel loss into the circuit, and it is desired to know what voltage 


: When using =the patio will give this loss. Then from above: 
—- —o formulae shown  be- 
is., A mama t low, the change in Vi — change in decibels 
decibels obtained de- V2 20 
A'<+——_——- pends on the type of Vi til 15_ 
P , . : V alilog 20 
_ o circuit involved. In 2 
— an amplifying circuit, "= antilog .75 
2s ai the relationship —be- , 
> A————_ +6 tween the voltage, iS 5.62 
current, or power Ve 
pee ratios is expressed as which means that if the voltage ratio is equal to 5.62, a 15 decibel 
— a gain in decibels. In — loss will be maintained in the circuit. 
———— an attenuator, the Returning now to our own problem, it was determined that a 
Fig. 5, above. Open-end transmission line. relationship between network is required to cause a loss in voltage between its terminals, 


Fig. 6, below. “Shorted” transmission line. the voltage, current, 








(Continued ‘on page 690) 
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USING Crater Lamps 


Because crater lamps will undoubtedly displace the flat-plate neon lamp 
for television work, the author discusses their methods of connection. 


HILE the following circuits were used 

with a crater-type neon lamp and a pro- 

jection set using a concave mirror disk, 

it is quite possible that they could he used equally well 
with a flat-plate neon lamp and a pinhole disk. Therefore, they 
should be of interest to all television fans. Lacking definite elec- 
trical characteristics of the various lamps, such as A.C. and D.C. 
impedances which manufacturers fail to supply (lamps of the 
same make and type varying considerably), it is impossible to give 
exact data on the best circuit for a given lamp. The following 
circuits were tried by using ordinary radio parts such as will be 
While excellent 
results were obtained with some of them, improvements could still 
be made by proper design. For the present, the “cut and try” 
method will suffice; and any one who has patience is bound to 
better —_re- 


found in the average experimenter’s laboratory. 


obtain 


By CLYDE FITCH 


in the proper proportion to the A.C. signal. 

Before trying any of these circuits, it is well 
to add a switch to the detector circuit for chang- 
ing from positive to negative images; some of these circuits give 
negative images, and to obtain an accurate comparison of the 
various circuits the detector switch should be thrown to reverse 
the image. The simple method of reversing a transformer winding 
will not reverse the image. The best method is to connect the 
detector switch so that either grid-bias detection or grid-condenser- 
and-leak detection may be used. 

Since the simple circuit at A is not satisfactory for general use 
and is only good when the incoming signal is very strong, we will 
discard this together with various versions of it employing combina- 
tions of series and parallel resistors, and look for something 
better. 


Description of 








ception, 

We may start 
with the information 
generally supplied 
by the tube manu- 
facturers. As a rule, 
output 


“45 CRATER 
LAMP, 





parallel 


tubes, such as two 





type ‘45's, are rec- 





Circuits 

We have = shown 
that the circuit of 
A, Fig. 1, is only 
good for receiving 
very strong signals; 
weak images being 
blinded out by the 
intense light caused 
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ommended as they x ? 2 by the D.C. compo- 

more nearly match + — + “~~ nent of the plate 

the impedance of the «Cl CRATER Cl C, CRATER CRATER current. Note that 
se c LAMP T R fae 

neon lamp. The lamp T) ? 4 = » wepief two output — tubes 





is then usually 








connected in parallel 
are shown in_ this 
circuit. Two paral- 
lel output tubes are 








“a recommended in all 
Rl . s 
of the following cir- 








placed = directly — in 

the plate circuit, as R 

in A, Fig. 1, and na- 

ture left to take its 5+ x _ ] 

course. de ia 9- a 
A simple compari- a -6- = -F. 


cuits but are left out 





son between the lamp 
circuit for picture 
reception and a loud- 
speaker circuit for 
sound reception will 
show how ridiculous 
it is to expect good 
images from such a 
circuit. In the plate 
circuit of the tubes, 





of the illustrations 
for clearness. 
Figure 1B shows 
one method of con- 
trolling the amount 
of D.C. flowing 
through the crater 
lamp. The resistor 
R is placed in the 
output circuit and 
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both D.C. and A.C. 














should be of a value 














(from the received 





equal to the impe- 





signal) are flowing. Fig. 
Circuit diagrams of crater-lamp circuits. They are discussed in detail by Mr. Fitch. 


When a loud-speaker 
is used, only the 
A.C. component produces a response; the D.C. is silent, and no 
matter how strong it is, no sound is produced. Furthermore, no 
matter how weak the A.C. is in proportion to the D.C., it produces 
an effect on the loud-speaker diaphragm and can be heard. 

When a neon lamp is connected as in A of Fig. 1, the results 
are entirely different. In this case, the direct current as well as 
the alternating current produces light, which car be seen. There- 
fore, when the received signal is weak and the A.C. component 
snall in comparison with the D.C. component, the light caused by 
the D.C. is so strong that the faint picture can hardly be seen. Only 
the strongest of stations can be tuned in properly. In other words, 
to obtain the best images, the lamp must be 100 per cent modulated. 
lhis means that we must have a method for controlling the amount 
of D.C. passing through the lamp so that it can be adjusted to be 


1 dances of the output 
tubes (depending 
upon the type of 
tubes used) so as to give maximum power output. The crater 
lamp is connected between the plate and ground—the amount of 
D.C. passing through the crater being regulated by the variable 
resistor R2, which is shunted by the l.mf. condenser C to allow 
for the passage of the alternating current. The resistor R1 ma! 
or may not be used. Its purpose is to increase the load impedancé 
so as to more nearly match that of the resistance R. As a rule, 
the A.C. impedance of a crater tube is only a few hundred ohms, 
although its D.C. impedance may be a few thousand ohms. Resistor 
Rl may have a range of from 0 to 10,000 ohms and, once adjusted. 
may remain fixed. Resistor R2 may have a value of from 0 t? 
50,000 ohms and should be mounted on the front of the receiver 
panel so as to be accessible, as its adjustment varies with each 
(Continued on page 688) 
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Fig. A 


The numbers above correspond to those given in the diagram below. 


ERE’S a little radio set that’s a true “pal.” This A.C.- 

D.C. portable is possibly the lightest power- 

operated portable in the world. It has surprising volume, 

is fairly selective and still, it fits into a case only a bit 
larger than a camera. 

The portable, which is illustrated in Fig. A, makes a splendid 
traveling companion. It is also ideal for sick-bed use, for con- 
valescents in hospitals, and for other shut-ins. It is admirably 
suited to the use of people who are hard of hearing. In fact, by 
plugging a microphone in terminals 8, it serves as an excellent “hear- 
ing aid” when not being used for radio reception. Those who like 
to listen to radio late at night can do so with this set, without dis- 
turbing the neighbors, or without even bothering anyone sleeping 
in the same room. Used in conjunction with a new type of short- 
wave converter (police adapter), this portable set will bring in 
exciting police messages and also other interesting programs and 
calls on the short-wave band between 80 and 200 meters. No change 
in wiring is necessary to use the S.W. adapter. 

This versatile receiver may be plugged-in any place where electric 
lights are used, regardless of whether the current is alternating or 
direct. This universal feature adds to the desirability of the little 
receiver. Incidentally, this circuit, which is shown in Fig. 1, may 
also be made available for battery use, and hence for automotive 
work, with only a few small changes. 

No aerial is necessary, although provision has been made for the 
use of one when distance-reception is desired. 
is ingeniously simple. In 


smallest, 


The circuit employed 
reality, the “Cash Box” receiver is 
essentially a one-tube set, since the second tube is used merely as 
a rectifier. The new Arcturus “M” filament, quick-heating, cathode- 
type 137A tubes are used. These are especially designed for inter- 
changeable use on either A.C. or D.C. and they are the only tubes 
available for use. in this circuit, which will give the desired degree 
of humless operation. 


Discussion of Circuit 
The filaments of both tubes are in series and a wire-wound re- 
sistor is also in series with the same circuit, so that the 115 volts 
supplied by the line is reduced to the 12.6 volts (6.3 volts per tube) 
required by the two tubes. The 
tion detector and amplifier. Tube 


first tube 11 acts as a combina- 
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The A.C.-D.C. 
“CASH BOX” 


Receiver 


the use of the regeneration control. The tickler coil is wound on 
a small cardboard form and placed within the shielded case of the 
“conoid” coil. The secondary of this coil is tuned by means of a 
featherweight variable condenser. Conventional grid-leak detection 
is used, emploving resistor. The small fixed condensers 2 and 4 
serve to protect the tubes from short circuits through the ground 
connection to the power line. isolates the metal box 
from the line, while condenser 13 helps to prevent hum. 

An automatic line-voltage regulator 
feature in the design of this set. 


Condenser 7 
constitutes an important 
It protects tubes, "phones and 
other components against damage due to voltage fluctuations and 
surges, thus prolonging the life of the tubes and stabilizing the 
operation of the set. It fuse in the event of a 
short circuit. 


also acts as a 


Construction Details 

In order to make the set as compact as possible, every available 
bit of space within the carrying case is utilized. Most of the parts 
are mounted on a wood strip which fits against the inside rear wall 
of the case. Before fastening the components on the board, variable 
condenser 6 and choke 17 are placed in the approximate positions 
they are to occupy. The board is then put against the rear wall 
of the case and the locations of coil 3 and of the two tube-sockets 
are noted. The coil must clear the condenser on one side and the 
socket must clear it on the other. The two electrolytic condensers 
are located, one above the other, between socket 19 and choke 17. 
The conoid coil, the tube sockets, and the electrolytic condensers 
are then mounted on the baseboard in their proper positions. The 
coil is mounted vertically by means of a small right-angle bracket 
fastened to its cover. Resistor 20 is next mounted on the base 
board as indicated. The grid condenser 9 and grid leak 10 are 
mounted on the board between the conoid coil and the socket. A 
composition binding-post strip, carrying posts 1 and 5, is fastened 
to the edge of the board, at the left, by means of three small wood 
screws. 

Mounting holes are drilled in front of the carrying case at the 
left for the variable condenser, which rests on the bottom of the 
case. Holes are also drilled at the left front for mounting the 
twin jack 8. At the right front, a hole is drilled for mounting the 

Electrad 


combination regenera 





















































19 serves to rectify A.C. to D.C. _ ston s control and switch. Holes 
for use on the plate of tube 11. gperony are - _ “‘alaabiaiiaii is peng are drilled at the right side for 
Filtering is accomplished by ti 5 12 \ mounting the twin jack 14 and 
means of the audio-choke 17, 2 -@60n Il te 3 4 . at the left side for the outlet 22. 
which is bypassed by the electro- rp oor ee [| i Holes are also drilled at the bot- 
lytic condensers 16 and 18. A 3 6 . >) tom of the case for fastening the 
“conoid” antenna coupler is used 8 ll ° ” choke 17, and at the back, for 
at 3. <A tickler coil has been = F bolting the wood base securely 
added, not only to increase the °T. ager age to the case. All parts which 
distance range, but especially to 5 2 se Seis mount on the case are then 
improve the selectivity of the = eterna fastened in position. 

set, so that broad-tuning local Fig. 1 It is preferable to start wiring 


stations may be separated through 


Circuit diagram of the 


“Cash Box” receiver. (Continued on page 692) 
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An interesting description of the manner in which “Stromberg-Carlson” obtains 
complete remote control operation of modern radio receivers. 


Y the very nature of his existence, man is lazy. From time 

immemorial, he has continually striven to minimize his daily 

work. Our scientists call this type of advancement “prog- 

ress,” although the definition of the word “progress” is 
relative. Whether laziness is a desirable characteristic or not 
depends entirely upon the individual. 

In the early days of radio broadcasting, a man would return 
from his daily labors, turn on his radio receiver, test his storage 
battery, turn three or four dials until a desirable station was tuned 
in, and then listen quietly to a conglomeration of noise which, at 
that time, was called music. However, we have “progressed;” there 
are few batteries in use today, and receivers have but a single dial, 
making the tuning-in of distant and local stations a relatively simple 
matter. But still man is not satisfied. He not only finds it desirable, 
but at times necessary, that he completely control the tuning and 
adjusting of his radio receiver from many convenient points dis- 
tributed about his home. This latter refinement marks another step 
in the “progress” of radio. 

The device to be described is manufactured by the Stromberg- 
Carlson Telephone Manufacturing Company, and although it is 
designed to work in conjunction with their own receivers, it may 
easily be applied to any other receiver having somewhat similar 
characteristics. 

This device, called the “Telektor,” consists of a combination of 
motors and relays mounted at the rear of a radio receiver, as indi- 
cated in Fig. A; a detailed view of the Telektor is shown in Fig. B. 
This Telektor motor unit may be removed from a receiver at any 
time without affecting the operation of the radio set. It must 
always be used with a “Telektor Box.” When so used, it performs 
remote starting or stopping of the radio receiver, remote control 
of volume, and remote control of the tuning dial. Certain Telektor 
systems are also designed to control, in addition to the above, an 
automatic record-changing phonograph and four loud-speakers 
which may be used in a sound distributing system. As stated pre- 
viously, each of the above may be controlled from any of. the 
remote points selected. 


As noted from the Telektor Box, illustrated in Fig. C, twenty 
push-buttons are available. Eight of these control relays and the 
remaining twelve control motors. The buttons that control relays 
need only be pressed for an instant, as the relays operate imme- 
diately the circuit is closed. These buttons are the six nearest 
the pilot-lamp and the two at the bottom; that is, there are four 
speaker buttons, the radio button, the records button, and off and 
on buttons. (See Fig. C.) 


Operation of the Telektor 

The operation of these relay-controlled push-buttons is as follows: 
When the “ON” button is depressed, the system automaticall) 
connects to the A.C. line and is ready for operation. It should 
be remembered that pressing the “ON” button will also turn on 
any loud speaker in the system that is connected for use as a 
“Master” speaker. You may, of course, press the proper push- 
button to start any of the extension speakers you may care to 
use, provided none of them is connected at the time. 

You will then hear a program of radio or phonograph music, 
depending upon whether the radio or records button was_ last 
pressed. If you are not sure whether you are hearing a program 
of records or radio music, then press the button for whatever 
type of entertainment you wish at the moment. The set, however, 
is usually installed in such a manner that all the extension speakers 
will turn off automatically whenever the “OFF” button is pressed, 
which, of course, turns off the radio receiver as well. 

Thus, suppose it is desired to shift the program from one exten- 
sion speaker to another. The sequence of operation is to press 
the “OFF” button. This turns off the speaker to which you have 
been listening and also turns off the radio receiver. Immediatels 
press the “ON” button, and then press the button labeled for the 
particular speaker you wish to place in operation. This pro- 
cedure is necessary because in certain installations all the exten- 
sion speakers draw current from the A.C. line, and it is therefore 
necessary to disconnect this speaker from the line in order te 

(Continued on page 689) 
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At the left is shown a typical car installation and at the right is shown a typical car antenna. At 


lining, to be tacked over screen; at B, dome-light; at C, dome-light wiring 


soldered; at E, the antenna screen—use bright copper or bronze wire only; at F, edges of screen 


1 are shown staagacr tacks to permit listings on head 
at D, a hole which is cut to clear the dome-light—the cdacs of the screen are 
they must be soldered, 


CASH in Axtomotive Radio 


Here’s an analysis of a new field, right at 


your backdoor, where the grazing is very 


good now, and will get better as summer comes. 


UST a few short years ago, a meeting of By ARTHUR H. LYNCH 


important radio manufacturers was called 

in New York City to consider the possibilities of making a 

profit from the sale of automobile radio receivers-and- acces- 
sories. That was before Crosley and National and Atwater Kent 
had given the subject any more than the most casual consideration. 
It was before Transitone was taken over by Philco and before the 
KR.C.A., or any of the tube manufacturers, gave any consideration 
to the manufacture of special tubes, batteries, cables and. the like, 
for automobile-receiver use. There was a live interest shown at 
that meeting; but there were plenty of misgivings, as there always 
are when anything off the beaten track of radio merchandising is 
up for consideration. 

jut the purpose of this article is not so much to review auto- 
radio’s history as it is to indicate that there is a market for 
receivers of this nature right at this minute. It is increasing by 
leaps and bounds, and it is bringing an entirely new field of effort 
and profit into existence for the Service Man. Before you read 
another paragraph, may I suggest that you give the idea a bit 
of thought from this point’ of view. 

Regardless of the size of vour town, I'll wager that there are 
at least three automobile dealers in it. In all likelihood, two of 
them are kicking about business being poor, and they are the two 
who are doing nothing about it other than waiting for something 
to happen and for things to take a turn for the better. Have 
any of them ever thought of the idea of giving a good auto radio 
with every car? Did you ever talk this over with them? Business 
is to he had—plenty of it—if you will use your head for something 
in addition to making a_ satisfactory resting place for your hat. 
You may be interested to know what other fellows are doing along 
this very line. It may give you a hunch or two and enable you 
to rake in a lot of the loose “shekels” which are just waiting around 
for you. Furthermore, if you handle the job properly, it can be 
made of great advertising value to your regular service business. 

Service Systematized 

Unlike the ordinary type of radio business, auto-radio servicing 
oes not begin after the receiver has been in operation some time 
and begins to require attention. Auto-radio service begins when 
the dealer makes the sale. The installation of an auto-radio receiver 
is no mean job. It is usually different for every make of car 
‘is well as for every different model of every make. It is not 
easy, except for the Service Man who specializes in it. For the 
man who does, there is a virgin field with much more than the 
ordinary amount of profit waiting. 





Just think this over: At the last radio show 
in New York, the Chief Engineer of a very 
large company told me that his company made and sold about 
five thousand auto receivers this year—not counting short-wave re- 
ceivers sold to various police departments—and the company is 
now working on a production schedule of five thousand a week! 
Even supposing it did not carry on that type of production for a 
long while, it is an indication of the business already at hand. When 
the meeting of manufacturers was held in New York there were 
only five makers of auto-radio receivers. Now there are more than 
sixty. At that time, there were no makers of special tubes for 
auto-radio use. Now there is not a single tube maker of any 
importance who does not include these tubes in his line. There 
were, at that time, practically no batteries made especially for this 
service, and the ordinary type of storage battery did not give a 
very suitable account of itself when the drain of several tubes was 
added to the drain caused by the starter and so forth. Nor did the 
“B” batteries, designed to sit quietly in some place or other until 
they were exhausted, perform too well when they were bounced 
over hundreds of miles of rough roads. 

There arose a howl for service—and a new kind of service—which 
required a very fair knowledge of automobiles and their engines. 
Automobile companies were not too slow to realize the importance 
of auto radio—after some of them went so far as to suggest that 
the radio would be a menace to driving, only to have it proven 
to them that they were cutting off their noses to spite their faces. 
Then the manufacturers of receivers and tubes began to wake up 
to the fact that here was a market which they had been ignoring. 
Then some of them went into it blindfolded. Sales managers saw 
millions of dollars in it and sold the idea to their directors; and 
printers’ ink and radio-advertising time were devoted to this new 
venture with more than ordinary prodigality. Then the kittens 
came home to the mama cat. There was weeping and gnashing of 
teeth. This was-not true of all the auto-radio manufacturers, but 
there were very few exceptions. 

Then it became recognized that systematized service was an 
absolute necessity, if auto radio was to give the customer satisfac- 
tion. And there are still a few receiver manufacturers who hold 
the opinion that it is good business to deliver a customer at least 
a portion of the claims made for their products. Where were the 
Service Men who could save the day for them? They were few 
and very, very hard to find; in most instances they have not been 
able to find half enough of them. In the final analysis, no auto- 
(Continued on page 693) 
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The Service Man’s Forum 


Where His Findings May Benefit Other Radio Technicians 


“RADIO SERVICE—CODE” 
Editor, Rapio-Crarr: 

I have read with interest your article, 
“Radio Service and the Electric Code.” Let 
me say that when a reliable radio set is sold 
and properly installed as a rule the Service 
Man’s hattle is over. I have seen quite a 
few “Handymen’s” installations and the re- 
sult was—numerous service calls! 

Each state should require an examination 
of Service Men and, license the men who 
pass this test. It goes without saying that 
aman must have good tools to do good work. 

A Service Man should refuse to make an 
installation which would not conform with 
the National Electric Code, simply because 
the customer wants a “cheap job.” 

What do you say fellows? Lets hear from 
you. 

, Pau. J. Sitarrer, 
Terra Alta, W. Va. 





RADIO.CRAFT AND THE 
SERVICE MAN 
E are in receipt of the following bit 
V\ of interesting data from Mr. Omer 
Benson of Willis, Kan., and the illustration 
we reproduce in this issue. 

As can be seen by reference to the figure, 
the main part of our service bench is a 
Supreme 400-B Series N Diagnometer with 
Shop Test Panel; the other service instru- 
ments are built around this unit. ‘To the 
right is a small panel, and a test oscillator; 
the small panel at the left is part of a 
direct-reading ohmmeter and output meter 
combined. It is built up with a Jewell 0-1. 
ma. milliammeter, using the scale published 
in the July, 1931 issue of Raptio-Crarr 
(pg. 51) for the ohmmeter, together with 
a resistance and dry cell to give full-scale 
readings. ‘This scale matches the other meter 
scales so closely that it is almost impossible 
to tell that it has been replaced with the 
new paper one. This makes an ohmmeter 
always ready for use without disturbing the 
Diagnometer and without disconnecting the 
radio receiver under test from the light 
socket. 

The output meter has an 
former and fixed crystal to rectify the out- 
put current of a radio set, and a variable 
resistor to vary the needle reading; it also 
has large fixed condensers in the circuit 
to protect the meter. 

Other instruments on the bench are set 
analyzers, tube testers, ete., for portable 


audio trans- 


use. 

On another work bench not shown in the 
picture is a stand for the drill, 
together with a buffing wheel, grinding wheel, 
and special tools for holding the work. 

I live in a small town but have a large 
amount of service work brought in as I 
have been in this field since the start of 
broadcasting. I have every copy of Rapto- 
Crart on file, from Vol. 1, No. 1, and they 
are not for salet Of course, I have my copy 
of the Official Radio Service Manual; I 
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could not do without it. 

We are of the opinion that a hetter job 
can be done at less cost and in less time 
at the shop than it can at the customer's 
location; consequently, we believe that it is 
only a matter of time until nearly all radio 
repair work is done in well-equipped service 
shops. 


BIG BUSINESS IN TOONERVILI E 
TOWNS 
Editor, Rapto-Crarr: 

I read with interest Ralph J. Whitter’s 
letter in December Rapto-Crarr and I agree 
with him that there do not seem to be 
very many letters from Service Men in small 
towns and cities. 

I am located in a small “town” of about 
700 population. Within 10 miles there are 
seven other towns of about the same popu- 
lation as the one I work in. I also main- 
tain an office in a village of 4000 people, 
15 miles away. I have worked in this terri- 
tory for about eight years and I would ad- 
vise Mr. Whitter not to get discouraged 
with his first two months business. Better 
try it for about 114 years before making 
any decisions. I have found that there are 
more jobs and profit in small towns than in 
large cities, also that one can give lower 
prices due to lower overhead. 

In order to get business in small towns, 
it is necessary to advertise. I cover all my 
territory at least every two months with 
different forms of advertising. Most of my 
copy is the result of reading other service 
concerns’ advertising and arranging to suit 
my needs. 

Consistent advertising plus good work will 
bring all the work you want. It will take 
time, of course, but you will get it. 


Most small cities and towns have their 
local newspapers. A_ single column, one- 
inch ad is usually enough, for it keeps your 
name before the publics’ eye just as well 
as a larger one. 

Let’s hear from some other “small city” 
men now and see what they have to say. 

Freperick E. Barper, 
Camillus, N. Y. 

(Due to Mr. Barber’s frankness, we are 
able to find out why he has been able to 
make his radio business pay, even though 
he lives “in the sticks.” He studies the pub- 
licity and advertising material of foremost 
organizations, and applies the best parts of 
each to his particular requirements.—T¢ch- 
nical Editor.) 


A “GROUND-ANTENNA” IN THE 
MOJAVE DESERT 


Editor, Rapio-Crarr: 

We would be very glad to hear from 
Service Man or technician who may hav 
experienced the peculiar difficulty which w 
find in our locality—an increase of sign 
strength when we connect aerial and ground 
to the ground and antenna posts, respec- 
tively! 

We have found that in 85% 
stallations this is true. 

‘You will understand that we are located 
in the center of the Mojave Desert. The 
summers are very hot—with no rain and 
lots of static; the winters have quite a bit 
of rain, no snow, and the temperature sel- 
below freezing. 
feet, and mountains on all sides, ten to {fifty 
miles away; very sandy soil. 

We have been building and servicing sets 
in this town for eight vears. Have had good 
reception as far north as Regina, Sask.: 
south to Cuba, and, east to New York and 
Atlantic City. We might add that we never 
experienced the above trouble with a battery 
set. 

We have a rather small power plant here, 
generating 2200 volts; poor voltage regula- 
tion, and considerable disturbance at times 
due to leaky insulators and other troubles 
too numerous to mention. Santa Fe tele- 
graph causes lots of disturbance, due te 
radiation from points on their repeaters. 

In connection with the above question, w 
might add, we recently built an aerial fo 
a customer owning a Crosley “Band Box” 
which we overhauled for him,: giving hit 
daylight reception (which he never befor 
had experienced), using the ground only, 0! 
the aerial post. 


of our in- 


dom goes 


He was very much please 
and wanted us to build an aerial immedi- 
ately. We built him an aerial as follows 
Forty-foot poles built from 2 x 3 inch pine 


lumber and then painted. One pole is |o- 


cated directly at the window where the set 
is; the other, on the back of the Jot. The 
aerial wire is seven-strand, enameled, with 
no joints between the distant end and the 
(Continued on page 696) 
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AN AUTOMATIC VOLUME-CONTROL 
FOR SCREEN-GRID TUBES 
By Wm. Hryzink 

SIMPLE automatic-volume-control ar- 
A rangement which can be used in exist- 
ing receivers employing ’24 type screen-grid 
tubes is shown at ‘Fig. 1. This employs a 
"27 type tube whose function it is to auto- 
matically vary the screen-grid voltage ap- 
plied to the ’24 type tubes used in the R.F. 
amplifier. 

It is connected to the receiver by simply 
breaking the screen-grid voltage supply lead 
at the R.F. tubes and connecting the wire, as 
shown in Fig. 1, instead. The top wire is 
tapped on the grid of the detector tube. 

In order to control the volume properly, 
the screen-grid potential must be made vari- 
able over a considerable range. Manual 
variation under this system is achieved by 
adjusting the bias of the volume-control tube 
by means of the 50,000 ohm potentiometer 
R2 provided. The plate current passing 
through the resistance R1 in the plate cir- 
cuit provides the necessary drop to vary the 
voltage over the required range. 

The voltage on the screen-grids, and in 
consequence the volume, is thereby reduced. 
A signal applied to the grid of the control 
tube reduces the bias and consequently in- 
creases the plate current, providing an au- 
tomatie decrease in gain. The constants of 
the circuit must be. so proportioned as to 
function rapidly, but the electrical inertia 
must still be great enough to avoid any pos- 
sibility of “swamping out” low-frequency 
modulation, as these are slow changes in the 
amplitude of the signal. 

Since the volume-control tube must have 
its plate at the same potential as the screen- 
grids of the R.F. amplifier, it is necessary, 
in order to obtain the correct plate voltage 
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$10 FOR PRIZE SERVICE 
WRINKLE 


Previous experience has indicated that 
many Service Men, during their daily work, 
have run some very excellent 
Wrinkles, which would be of great interest 
to their fellow Service Men. 


across 


As an incentive toward obtaining infor- 
mation of this type, Rapro-Crart will pay 
$10.00 to*the Service Man submitting the 
Lest all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 

The judges are the editors of Rapro-Crarrt, 
and their decisions are final. No unused 
manuscripts can be returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best Radio 
Wrinkle you know of. Simple 
sketches in free-hand are satisfactory, as 
long as they explain the idea. You may 
send in as many Wrinkles as you please. 
Everyone is eligible for the prize except em- 
ployees of Rapvio-Crart and their families. 


Service 


The contest closes the 15th of every month, 
by which time all the Wrinkles must be re- 
ceived for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c-o Rapto-Crarr, 98 Park 
Place, New York City. 




















on the ’27 volume-control tube, to take off 
voltage taps at -60 and -80 volts on the 
power-supply unit. This puts a_ potential 
of approximately 135 volts on the plate with 
respect to the cathode. 


CHANGING THE PHILCO MODEL 511 
TO OPERATE A DYNAMIC SPEAKER 
By C. E. Tinney 

HE speaker I had on hand for this job 

was an Oxford with an eight-inch cone. 
It was equipped with an input transformer 
to use the ‘71 type tube and a 2,500 ohm 
field. For the field circuit, I used the field 
coil in place of the choke marked CH.1 in 
the diagram of Fig. 2. The resistance of 
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this choke is far less than that of the field 
coil, so I was forced to remove the choke 
winding from its iron core, and use it as 
the field coil of the speaker. The removal 
is simple, but the choke is wound on a square 
core and the field coil on a round core. 
After heating the coil in the oven for 
minutes, 1 was able to work its 
shape somewhat round. While the coil was 
still warm, and after removing some of the 


several 


cardboard form from the inside, I was able 
to slip the choke winding coil over the core 
of the speaker field. This is somewhat diffi 
cult to do, and my advice to any one would 
be to measure the resistance of the choke 
with an ohmmeter, and order a speaker with 
a field 
sible. 


resistance as near to this as pos- 

As my diagram shows, the set is built 
with an output choke to protect the mag- 
netic speaker from the heavy plate voltage 
This must be removed as well as the bypass 
condenser Cl which is used with it. The 
primary side of the input transformer on 
the dynamic speaker is used in the place 
of this arrangement. 
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Fig. 3 
If you conduct grid-bias tests on this set, 
you will find that there is no negative bias 
on the °71 tube. Thus, the receiver has dis- 
tortion which the magnetic speaker did not 
reproduce; but which the dynamic speaker, 
being more sensitive, will emphasize. 

I therefore inserted a 2,000 ohm one-watt 
resistor in series with the lead from the 
center tap of the ’71 filament winding on the 
transformer. This gives nearly 40 volts 
negative on the grid and clears up the out- 
put considerably. 

After all this is done one will find that 
the tone is far too brilliant to be pleasing. 
So I connected a .002-mf. bypass condenser 
between the grid of the ’71 tube and ground. 
The corrected diagram is 
right of Fig. 2. 


shown at the 


A SUCCESSFUL HUM FILTER 
By Elden L. Cherry 
N the older types of electric sets, a cer- 
tain amount of hum was considered more 
or less of a necessary evil, and even in sets 
of comparatively recent production, the A.C. 
is often quite noticeable. The owner of 
such a set is likely to become more critical 
on this point after hearing some of the cur- 
(Continued on page 697) 
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Operating Notes 


The Analysis of Radio Receever Symptoms 


Sparton 210 


HAVE caught up with all outside jobs, 
but have plenty to do in the shop. 
The first machine to draw my attention 
was a Model 210 Sparton Midget, which 
performed well until it had heated thor- 
oughly, and then it broke into oscillation. 
The usual check of voltages and a new set 
of tubes failed to show anything wrong. I 
then checked the resistor values with the 
set “cold” and also after it had thoroughly 
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Fig. 1 
Calibration curve of the A.C. voltmeter used 
in the Jewell 199 set tester for capacity 
measurements, 


heated. Frequently resistors change values 
considerably after heating, and the voltage 
rises surprisingly. However, this set uses 
wire wound resistors of good quality that 
did not change appreciably. 

Finally I checked the bypass condensers 
for open circuit, but they all gave a deflec- 
tion on a D.C. meter. Then I began to add 
more capacity to the various points. The 
oscillation stopped immediately when a tenth 
microfarad condenser was placed so as to 
bypass the cathode bias resistor to ground. 
Although there was already a condenser in 
this position, evidently it was not quite 
sufficient and the set would break into oscil- 
lation on strong signals. 

This experience taught me the value of 
having some method of measuring capacity 
so I determined to calibrate my A.C. volt- 
meter (Jewel pattern 199) for values com- 
monly used in filter and bypass condensers. 
I measured the line voltage first and found 
it to be 118 volts. Then I took a number 
of condensers of known value and read the 


By D. C. McCALL 


voltage with a condenser in series with the 
meter. The following values were obtained: 
4 mf. 115 volts 
3 inf. 112 volts 
2 mf. 106 volts 
1.5 mf. 98 volts 
1.0 mf. 85 volts 
mf. 50 volts 
5 mf. 30 volts 
-1 mf. 10 volts 

These values were plotted on graph paper 
and the curve drawn with the aid of a 
French curve. (Both the graph paper and 
the French curve can be obtained at most 
five-and-ten stores). See Fig. 1. 

In the future when I have a set that is 
erratic and oscillates at irregular intervals, 
the first thing I shall check will be the by- 
pass condenser values. (R.F. bias resistors 
and plate leads should have capacity by- 
passes of .1- to .25-mf. and screen-grid leads 
.5- to 2 mf.). 


bao 


Majestic 20 

The next set needing attention was a 
Model 20 Majestic. This set had a short in 
the plate circuit of the R.F. end. By the 
process of elimination this short was found 
in the second I.F. transformer. This trans- 
former may be removed and replaced with- 
out taking off the bottom of-this set entirely, 
which saves quite a bit of time, as much of 
the power pack, etc., is fastened to the bot- 
tom plate of the chassis. Simply remove the 
end section near this transformer and loosen 
the drive screws in the bottom section so 
that it may be pulled open a little. Take 
out the two screws holding the transformer 
and unsolder the four leads. 

Invariably I have traced the short in this 
unit to the .l-mf. condenser bypassing the 
plate lead. To repair this unit cut the rivets 
holding the I.F. unit in the metal can and 
pull the leads out of the holes in the can. 
Carefully warm this. can until the wax soft- 
ens; then the assembly may be lifted out. 
The shorted condenser can then be cut out 
and a midget type bypass put in its place 
or it may be left out of the can and a larger 
size condenser put outside the can and under 
the chassis. Then the set is aligned with a 
175 ke. oscillator. 


Clarion Midget Model 40 

The third number coming up for attention 
was a Clarion Model 40 Midget. This set 
behaved erratically when the volume control 
was moved. (Since then I have had several 
of this model with bad volume controls and 
they all seem to be affected differently ac- 
cording to what defect was in_ this 
Hence it is well to check this unit when 
servicing this model.) This control is rated 
at 4,100 ohms and is used as a part of the 
voltage divider. The potentiometer arm is 


unit. 


used to vary the bias on the grids of the 
variable-mu tubes. In substituting here it 
is well to use a value of resistance as close 
as possible to the value mentioned, but 5,000 
ohms can be used. I found it a good idea 
to put a small resistor (100-200 ohms) he- 
tween this unit and ground so that the volt 
age applied to the grids never goes to zero. 
See Fig. 2. 
Audiola Jr. 

The next “pain in the neck,” was caused 
by an Audiola Jr. which failed to function 
at all. The circuit in this set is the prize 
puezler of the past season, namely, direct- 
coupled. The resistors in this set have given 
me plenty of trouble and the first thing to 
check in this model is these resistors. In 
Fig. 3 a pictorial drawing shows the loca- 
tion of the different resistors and their value 
In different sets I have found defective re- 
sistors of each value, but the one that goes 
bad most frequently is the 400-ohm section 
on the black unit. Notice the 50,000 ohm 
tap (green) used as a series resistor for 
the R.F. screens. I have cured several com- 
plaints of the set “having no pep and no 
volume” by cutting this resistor out and 
substituting one of lower value, there) 
raising the screen-grid voltage. 


Apex Midget 

The last one on the bench is an Apex 
midget of the 26P series. Many complaints 
have been registered by customers about the 
volume control “jumping” from loud to 
soft or vice-versa. I determined to locate 
this trouble and brought this set to the shop 
for that purpose. All tests and visual ex- 
amination show these units in good shape 
but they do justify a complaint that their 
regulation of volume is not smooth. So with 
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Fig. 2, left. Diagram showing location of ad- 
ditional 150 ohm resistor. 

Fig. 3, right. Diagram showing the location 

of the resistors in the Audiola Jr. receiver. 
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a strong magnifying glass and a strong light 
on the unit I proceeded to play the set 
and watch what happened. Suddenly I 
found the explanation! 

This volume control was wire-wound with 
a spring slider that made contact on the 
inside of the resistance circle. The mag- 
nifving glass showed that as the slider 
pushed around the resistance strip the turns 
of wire were loose and the slider pushed a 
nunber of turns together. This continual 
movement had worn out the enamel insula- 
tion between turns and the result was that 
as the slider pushed around it forced a num- 
her of turns together and shorted out an 
appreciably large amount of resistance sud- 
denly. Replacement of this type with one 
having a carbon strip and smooth acting 
contact relieved this complaint. ‘This volume 
control is rated at 8,000 ohms. 

So finished a typical day in the shop. 


ZENITH MODEL 52 
By Joseph Leeb 


HE writer was recently confronted with 

the problem of removing hum from a 
Zenith Model 52 radio. After checking the 
set over, it was decided that the cause of 
the trouble was in the electrolytic filter con- 
denser. With the set turned on, each ter- 
minal of the condenser was momentarily 
shorted to the chassis by means of a metal 
screw driver. This procedure completely 
removed the hum. The same method was 
tried on sets of various other makes, with 
great success. 


PHILCO MODEL 112X 
By Joseph Reily 

A FEW of the early production of the 

model 112X Philco receivers had an 
input transformer with the letter “A” after 
the part number on the terminal board. 
These transformers should have a_ .0008- 
mf. condenser connected across the entire 
secondary. Later production models have 
the input transformer without the letter 
“A.” These should be equipped with a 
49,000 ohm resistor across the secondary. 
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Fig. 5 
The .00025-mf. condenser in the detector cire 
cuit causing the howl. 
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On some of the first production model 
112X receivers, the wires from the plates of 
the pentodes to the two lower terminals of 
the speaker socket in the chassis were wired 
as shown dotted in Fig. 4. This “dressing” 
tends to produce a high pitched whistle if 
the tubes are slightly unbalanced. This 
condition is readily eliminated, however, by 
changing the dressing of the wires as shown 
by the full lines in the same figure. All new 
Production models are now wired in the 
same manner. If it is found necessary to 
make this change, be sure that the polarity 
of the wires after reconnection is the same 
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as before. In present production, red and 
black wires are used, but in earlier models 
two red wires were used. 

In some few cases in this model receiver, 
a slight whistle may be heard. This may 
be eliminated by moving the two plate wires 
away from the compensating condenser. 


CROSLEY MODELS 
By R. P. Haviland 

N most of the Crosley models, the various 

filament center-tap resistors are arranged 
in tiers. In damp weather these strips some- 
times buckle, producing a short that causes 
a bad hum. 

Many sets have the volume control con- 
nected as a potentiometer from B+ R.F. 
to ground.,. Carbon-strip resistors in this 
position soon become noisy. Only wire- 
wound resistors should be used. 

Some sets have the chassis built in two 
parts. A faulty connection between these 
two parts will cause the set to stop oper- 
ating. 

When reproduction from phonograph 
pickups becomes bad, it is probable that the 
damping rubbers between the armature and 
the pole pieces have become hard. Replac- 
ing these with new rubber dampers will 
better the quality. 


CROSLEY MODEL 124 
By James R. Garcia 

|? servicing the new Crosley Model 124 

receivers, considerable trouble has been 
encountered with the “biasing” of these new 
sets; the trouble usually showing up after 
30 to 90 days of operation with high con- 
trol-grid bias on the R.F. and L.F. tubes. 

The biasing of all tubes, excepting the 
pentodes, is accomplished by resistors in 
the emitter circuits. The pentodes obtain 
their bias by returning their grids: through 
the ground to a flexible resistor which con- 
nects to their filament center taps. The 
volume control varies the biasing resistance 
in the emitter circuits of the R.F. and LF. 
amplifier tubes and also varies the resist- 
ance between antenna and ground. 

The correct control-grid voltages on the 
R.F. and I.F. stages is 1.5 to 2.5 volts nega- 
tive. Various 14,-watt resistors are used in 
these sets and it seems their value varies 
slightly after being placed in service. ‘To 
overcome this, and also to “pep-up” these 
receivers, place a 400 to 750 ohm resistor 
on the volume control to ground, placing it 
on the opposite contact arm from the an- 
tenna and first R.F. coil. 

Check all quarter-watt resistors very care- 
fully, as they are a continual source of 
trouble. When touching the antenna post 
with the aerial lead and plenty of loud 
“clicks” are going through the speaker, and 
yet there is no reception, check your 2000 
ohm flexible resistor across the oscillator- 
tube cathode to ground, as this is the usual 
trouble, being open. 





PHILCO MODEL 70 
By R. L. Young 


HEN the tone control on a Philco 
Model 70 receiver is turned to the 
right-hand position, that is, the modified 
tone position, the set will function properly; 
but, when turned to the left-hand position, 
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the set will have a distorted tone something 
like a loud howl or a microphonic¢ noise, In 
most instances, this noise will be noticeable 
even when the set is not tuned on a station. 
At first thought, the tone control was sus- 
pected, but glancing at the diagram, it can 
be seen that when the tone control is turned 
to the left-hand position, if is not conne cted 
in the circuit. 

Referring to the diagram of Fig. 5, it can 
be seen that there is a phone condenser of 
.00025-mf.-capacity, identified by having a 
yellow dot on one side, connected to the 
plate lead of the second-detector next to 
the choke coil. Should this condenser be- 
come open or change in capacity, the above 
mentioned trouble will be noticeable in the 
receiver. ‘Therefore, replacing 
denser with one having the correct 
will remedy the trouble. 


this con 
value 


CROSLEY “BUDDY” AND “CHUM” 


MODELS 
By Lloyd R. Brown 


N the Crosley “Buddy” and “Chum” re- 
pated the 10,000 ohm wire-wound resistor 
that furnishes voltage to the screens and 
R.F. plates may register continuity and 
still be open, if you make the test with a 
meter and battery. 

If time is valuable, a 10,000 ohm carbon 
resistor can be shunted across the present 
wire-wound unit without taking the old 
one out, as it is braided to the chassis. But 
shunting a resistor across another is not 
to be practiced, unless the open one is cer 
tain never to make contact again while the 
receiver is in operation. 


Brunswick A.C.-10—Columbia C-31 


HE Brunswick A.C.-10 and Columbia 
C-31 are midget receivers of the same 
design, but placed in different cabinets. If 
you have a call on one of these receivers, 
and after taking analyzer readings no fault 
is revealed, but when the set is in operation 
you get just faint reception, you can look 
to. the speaker for the trouble. A good 
way to tell where the speaker is defective 
is to remove it from the cabinet and, with the 
receiver in operation, press lightly on the 
cone with the fingers. If reception becomes 
normal, there is an open in the voice coil. 
This coil can be repaired, but extreme care 
must be used, since both the field coil and 
cone are braided to the speaker case. 
It will be necessary to take a cold chisel 
and hammer, and knock off the braids hold- 
ing the cone; which may then be repaired. 
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Fig. A 


The Readrite No. 550 Service Oscillator. 
HE rapid march of progress in radio receiver design, calls 
for constant study on the part of the radio Service Man. 
Having mastered the technique of servicing the tuned-radio- 
frequency receiver, he finds himself facing newer and more 
difficult problems in connection with superheterodynes. 

A receiver of this type that needs balancing and readjustment 
will lack selectivity; it will not bring in the distant stations that 
it should; and its dial readings in kilocycles are generally off more 
than 20 k.c. Quite often, there will be squealing and howling on 
certain sections of the dial, indicating that adjustments are neces- 


sary. Weak reception and poor selectivity at the high-frequency 
end of the dial, indicate incorrect adjustment of the oscillator 


“high-frequency trimmer”; at the low end of the dial, the need for 
“low-frequency trimmer” adjustment. It is useless to attempt to 
readjust a superheterodyne with- 
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In masterly fashion the author takes his readers through a 
series of tests representing actual conditions 
encountered by radio Service Men 
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“SSUPERS’ 


By H. G. CISIN, MLE. 


scale with the one on the oscillator. (If the control knob has 
moved slightly on the shaft, this can be determined readily by 
comparing the hand-drawn and oscillator scales.) 


After finding the correct calibration for the broadcast band, 


proceed to adjust the service oscillator’s trimmer-condenser for 
the intermediate frequencies. 

The first step is to select, on the radio set, a broadcast statin 
of known frequency,—say, 700 ke. Next, turn the service oscillator 
selector switch to the “intermediate” position and again prepar 
to adjust its trimmer condenser. 

With the radio receiver thus set at 700 ke., adjust the servic 
oscillator pointer to an LF. of 175 ke.; this will produce the fourth- 
harmonic of 175 ke. at the receiver setting for the broadcast 
station selected. Adjust the service oscillator trimmer condenser 

until the oscillator signal is re- 
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Fortunately, the modern Ser- l ts NeTERODITE BROADCAST 7 ke.; then proceed to make the 
vice Man has at his disposal . we \ h same check with the receiver set 
up-to-date, versatile test instru- | : | for stations at 875 ke. and 105 
ments, capable of handling any 5 eden ro as | ke., these being exactly 175 ki 
type of receiver no matter how | CONDENSER SS apart. The dial will now track 
complicated or advanced in de- | > | when the oscillator knob is 
sign. ! ee. =x z ! moved over the “intermediate” 

Those who have never used 1 guns “Ne BROADCAST BROADCAST AND scale. 
the modern equipment now avail- “i G A "coe WT CONDENSER J The Harmonie Chart may le 
able for this purpose will be oT Lee referred to in calibrating at other 
amazed at its utter simplicity and “OF REC.-7—e OF REC.¥ — Mt intermediate frequencies. Thus, 
at the ease with which all Fis. 1 for calibrating at 260 ke., 
necessary readings and adjust- a oe ee oe td etnies aniline, Tae oles ot broadcast station on 650 ke. is 


ments may be made. In perform- 
the outlined in’ this 
article, using one of the new Readrite No. 550 audio-modulated 
R.F. oscillators (with panel output-meter), it was found possible 
to realign all the tuned circuits of a 9-tube Philco superhet. in but 
seven minutes,—from start to finish, including the removal and 
replacement of the chassis. 


ing tests 


The tuning control of this service oscillator operates over two 
separate scales, which results both in wide divisions, and in ac- 
curacy. One scale is provided for the broadcast range, 550 to 1500 
ke.; the other scale, for the LF. band, 120 to 175 ke.- Other inter- 
mediates, such as 260 ke., 262 ke., ete., are obtained by using the 
second-harmonic; and 475 ke. (for “all-wave” superheterodynes) 
is obtained by means of the third-harmonic. 
just 


These harmonics give 
as sharp signals, in this instrument, as the fundamentals. 
When testing 260 -ke., using the LF. band, the service oscillator 
selector switch is set at the “intermediate” reading of 130, resulting 
in a sharp second-harmonic signal. 


Re-calibrating the Oscillator 
To re-calibrate the No. 550 service oscillator, a procedure that 
may at times (due to mechanical jars, ete.), 
set its selector switch to the “broadcast” position, and tune to 
the wavelength of a from a erystal-controlled 
previously selected on the radio receiver. 


become necessary 


signal station 
If the reading of the 
oscillator dial does not check with the known figure for the station, 
make corrections on the auxiliary scale which is furnished especially 
for such comparison purposes. Proceed with other stations and 
settings of the oscillator, making notations of any changes. Should 
there be any appreciable changes in the broadcast range, it may 
be possible to determine the cause by comparing the hand-drawn 


R1 determines the frequency of the A.F. modulation 


selected; this is the 


monic of 130 ke. 
Adjusting a Philco Superheterodyne 
The procedure to be followed in adjusting a Philco superhetero- 
dyne is representative of all superheterodyne receivers of the 
same general type. 
The first step is to check the service oscillator and if necessary 
recalibrate it as outlined above, (especially at 175 ke. and 260 ke.). 
a fibre wrench is required. 


fifth-har- 


The adjustment of the 1.F. compensating condensers in this type 
of superheterodyne is performed as follows: 

(1) Connect the G jack of the service oscillator to the GND 
terminals of the radio set; 

(2) Connect the A jack of the service oscillator to the grid o! 
the first-detector tube, with the tube shield in place and first 
detector grid clip removed; 

(3) Connect the out- 














put meter jacks to HARMONIC CHART | 
the primary of the Her- 
. : monic Frequencies 
receiver output trans- — 
former. (A Philco (1) 1x0 100 «6150 160 #17 #175 «18 
plug-in adapter may ; - : ‘ é ‘ a 
be used at the speaker 4 - 660 60 60 680 70 720} 
ital ts chide tite 5 650 700 750 800 850 875 900 | 
socke o obtain this 6 780 840 900 960 1020 1060 1080 | 
connection. Two 7 910 980 1060 1120 1190 1225 = 
I a 8 1040 1120 1200 1280 1360 1400 140 | 
tippe dw ires are fur- 9 1170 1260 1360 1440 - e a 
nished with the out- 10 13900 1400 1600 - - - - 
put meter for these | ™% 8 - - 2% 5 = ° 
connections) ; Fundemeatel (1) end hermonic frequencies, in ke- 
(Cont. on page 695) Additione] hermonics mey be similarly os) ou! sted. 
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Fig. A 


“English-reading”’ 


The Confidence 


RADIO-CRAFT 


The Deszgn of a New 


e Tester 


NIQUE in the field of test equipment is the tube checker 


illustrated in Fig. A. A 


schematic 
strument, simplified for easy reference, 


diagram 


Its outstanding feature is its “Fnglish-reading’ 


of the worth of a vacuum tube in terms of “good,” “bad,” or 


of the in- 
is shown in Fig. 1. 


indication 
“ ~" 
gas. 


To better appreciate the superiority of this type of test unit, let 


us gloss over past history. 

Early types of tube checkers met the re- 
quirements of five or six years ago by 
furnishing only a “plate current” indication; 
the meter indications were checked against 
a table of evaluations for satisfactory char- 
acteristics. Increased public interest in the 
tube’s inherent bearing on tone, volume, 
sensitivity, and selectivity resulted in the 
development of “oscillation” testers which 
gave a better indication of merit. Lately, 
“mutual conductance” (zero set) tube 
checkers have been offered as portable equip- 
ment for the Service Man; and as “counter” 
models for the mutual reference of the radio 
dealer and his store trade,—still, however, 
requiring the use of a reference table for 
correlating meter readings and desirable 
tube characteristics. 

To most of the tube-buying public, these 


figures were just so much Greek; and 
while impressive, they were not convincing. 


It was to provide a more simple device that 
would be “plain English” to the customer, 
that the “Confidence,” Direct-Reading Tube 
Tester was developed; its single meter scale 
indicates the suitability of a tube in words, 
—“good,” “had,” or “gas.” 

Although design work on the “Confidence” 
tube tester was started in 1928, it was some 
time before all the “bugs” could be ironed 
out;—since there is considerable complexity 


*Chief Engineer, Apparatus Design Co. 


BE TESTER 


First published description and 
diagram of the newest type of 
tube tester. It indicates directly 
in words the relative merit of 
every type of tube on the market. 


By B. J. R. WILLIAMS’ 


to the multi-shunt 
applying the 
rotating a 


switching mechanism necessary for successively 
potentials to each type of 


knob. 


correct tube solely by 


single 
One Meter—Four Sockets 


In this type of instrument four sockets are used, into which all 
known tubes are inserted according to their connection requirements. 


This means that all 4-prong UX tubes such as °10, °50, “81, "7LA, 
"12A, "OLA, ’OOA, °20, °99, °45, °31, °30, °26, °82B and °83 are inserted 
in one socket; and other types in the remaining three sockets. 


Assuming it is desired to test a °99 tube, the one 
of this multi-shunt device, is turned to the 
and the tube placed in the UX socket. 


knob 
position marked “99,” 


selector 


Two buttons are pressed; 


















one reading “Grid Action” and the other “Plate Action.” If the 
(Continued on page 689) 
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Fig. 1 
Schematic circuit of the ‘Confidence’ Tube Tester. Two sets of resistors, represented by the 


ines marked 


‘shunts adjust the circuit for correct test 


»f any 


type of tube. 
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STROMBERG-CARLSON No. 29, 9-TUBE SUPERHETERODYNE RECEIVER 


What is 
derive its designation 
its design features is 
Stromberg - Carlson 
Rochester, N. YY. These 
nished by the factory, 
(where their position in 
evident from the 


the first 
from 
the 
Telephone 
featu 
are 


probably 


wording, a 





re 


» & 


res, 


listed 
the circuit is 
more 


ceiver 


ify. 
as 


deta 


to 


number of 
receiver of 


Co., 
fur- 


below 


not 
iled 


description of the nomenclature is given) : 


1. Optosynechronic (Visual) 
sensitive meter for 
of the station-selector dik 


to 


quick, accurate tuning ; 

3. Large Baffle Area 
smooth range of 
tones ; 


accurate 


ul; 


Cabinet, 
musical a 


Tuning, V 


set 


for 
nd v 


vith 
ting 


Mono-Vision Dial and Tuning Meter, for 


full, 


oice 


4. Manual Volume-Control. for pre-setting 


audio volume 
sensitivity 


to desired 
ereasing 
tance ; 


and 


extr 


for 
reme 


in- 
dis- 


5. Level-Action Automatic Volume-Control, 


to maintain the 
ume over an extremely 
of signal strength; 

G6. Detectomatic 
for most 
action ; 


efficient 


hand adjustment of 
reproduction to meet 
ditions ; (RD-C27) ; 
8 Antenna Aligner, for 
mum results with 
size of antenna; 


(Duo - Diode) 


obtaining 
any 


predetermined 
wide 


Detec 


vol- 


range 


‘tor, 


demodulation 


7. Adjustable Automatic Clarifier, to allow 
high-frequency 
receiving 


con- 


nia Xi- 
particular 


9. Image Suppressor, for giving a very 
high discrimination (over 100,000 to 
1) against “cross-talk”; €C1-C2-C3, 
L1-L2-L3 ; 

10. Isolated Oscillator Tube and Circuit, 
for correct control of sensitivity ; 

11. Bi-Resonator Radio-Frequency Tuning 
System, for better selectivity ; C1-C2, 
L1-L2, C; 

12. Tri-Resonator Intermediate Amplifier, 
providing high selectivity ; 

13. Triplex Audio System, employing secreen- 
grid first audio, and push-pull out- 
put; 

14. Variable-Mu  (Super-Control) Screen- 


Grid Tubes, for long range of action; 


Condensers, 


for 


15. Triode Push-Pull Output, for best audio 
quality ; 

16. Four-Gang Tuning 
super-selectivity : 

17. 


Non-Glare Dial, with wide-spaced mark- 


ings for easy and accurate tuning; 





CHASSIS 


: 


GND. 






SW.1 AND R1 
ARE COMBINED 
(LEFT PANEL CON- 
TROL); SW.2AND 
RIS ARE COM- 
BINED (RIGHT 
PANEL 





1S. Phonograph Key, for’ switching from 
radio to records: 

1%. Telephone Cabling, grouping of 
in neat, insulated cables for 


operation ; 


wires 
quiet 


20. Full-Size Chassis, avoids crowding 
units and provides accessibility for 
servicing ; 

21. Highly Efficient, Large Size Electro- 
Dynamic Speaker, to give ample un- 
distorted sound output; 

22. Karvart Panel of Airplane Fuselage Con- 
struction, giving ornamental carved 
design of real wood ; 

23. Precision-Selected Tubes, sealed in sock- 
ets, the style of tubes used having 
been picked for best over-all results ; 

24. Non-Radiating, avoids disturbing, with 


heterodyne squeals, neighboring radio 
receivers ; 

25, Super-Sensitivity, the highest 
ible with clarity of reception ; 

26. Flexibility of Volume, from a 
to auditorium volume ; 

27. Oscillograph Aligned, Tested and Sealed, 
to assure laboratory performance in 
every set; 


compat- 


whisper 


28. Telephone-Built, by a manufacturer 

with more than 37 years experience ; 

29. Heavy Genuine Walnut Venecr Cabinet, 
for beauty and permanence, 

Taking these points in their numerical 


order, the following comments are made in 
further explanation. Number 6 refers to the 
new type detection circuit by which a single 
type "27 tube is made to function approxi- 
mately similar to two separate two-element, 
or diode tubes; here the grid and cathode 
of V5 function as a diode type of second- 
detector (or “demodulator”’), while its plate 
and cathode function as a diode type of 
automatic volume-control detector. Since 
V5 must serve a dual purpose, it is essential 
that exceptional care be given to the selec- 
tion of a tube for this position; for the 
tube must possess characteristics which will 
meet the requirements of dual service. The 
audio output of V5 appears across load re- 
sistor R7; the degree of input to the audio 
system is under control by variation of the 
setting of the arm of potentiometer R1, the 
manual volume-control (No, 4°’). 

The antenna aligner, No. 8, is variable 
condenser C5 in the diagram; its control 
knob is located on top of the R.F, coils’ 
shicld can, and close to the front edge of 
the chassis, between the tuning knob and 
the off-on switch and tone-control combina- 









tion knob. Tune in a weak signal at the 
high frequency (1500-ke.) end of the dial, 
and adjust this antenna condenser knob 
(marked E in the diagram on the label in 
the rear of the receiver) until maximum 
volume is obtained, Leave this knob set 
at the position of maximum response. If 
the antenna or ground wires are changed at 
any future date, this knob must be read- 
justed. For this purpose a very weak sig- 
nal should be used, in order to obtain the 
best over-all sensitivity. If the signal is 
strong enough to operate the visual tuning 
meter, adjust the knob E, for greatest swing 
after tuning the station selector for best 
reception. The I.F. is 175 ke., peak-tuned. 

All resistor and condenser values are 
follows: Resistor R1, variable, 0.5-meg. ; 


as 


t2, R4, R18, R19, 0.1-meg.; R5, RG, RO, 
600 ohms: R5, 3 ohms; R7, R10, Ril, 
0.25-meg.; RS, R15 (tone control); R17, 
05-meg.; R12, hum balancer’ (center- 
tapped), 400 ohms; R13, 750 ohms; R14, 
10 ohms; R16, R23, 10,000 ohms; 20, 
2.174 ohms: R2 2.080 ohms; R22, 340 
ohms: R24, 6,500 ohms; R25, 4,000 ohms; 
26, 500 ohms. 


Condensers C1 to C9 include the tuning, 
coupling, and trimming condensers; C10, 


C19, .04-mf.; C11, C18, C30, C31 .05-mf. ; 
C12, C14, C15, C17, C28, 0.5-mf. ; C16, C27, 
0.1-mf.; C18, C20, C29, 100 mmf.: C21, 
C24, ,, C37, Ol-mf.; C22, C35, 1 





25, C36, C37, 
, 


c2 z 
mf.; C23, .45-mf.; C26, C32, C34, 2 mf.; 
6 


C33, mf. 


Operating current and potential values 


are taken with a line potential of 110 volts 
and the fuse in the “LO” position. It is 
necessary to use the meter scales specified 


reading: (1), 
(3), 0-10 V., 


tin parentheses) for each 
04 V., A.S.3 (3), O46 ¥., AX. 3 
D.C.; (4), 0-250 V., D.C.; (5), 0-750 V., 
D.C. Filament potential, V1 to V8, and 
V10, 2.48 V., (1); V9, 4.9 V., (2), Cathode- 


> *)- 
(3)3 


to-chassis potential, V1, V4, V6, 5 V., 








3. 16 V.. (4). Control-grid bias, V7, V8, 
50 V., across R13, (4). Plate-to-chassis 
potential, V1, V2, 170 V., (4); V3, 87 V., 
(4); V4, 220 V., (4); V6, 192 (4). 
late potential, V5 (measured as the volt- 


age drop across resistor R22), 12.5 V., (4). 
Plate potential, V7. VS (measured between 
either tube plate and the center-tap of 
resistor R14), 250 V., (5). Sereen-grid 
potential, V1, V2, V3, 87 V., (4). The 
potential across the field coil is 127.5 V., 
(4); the A.C. plate-to-chassis potential of 
V9 is 340 V. 


(0u0-D100E ) 
LF.T.1 (CTRI-RESONATOR") = 0 PUSH-PULL 
— , AN.C. PH ‘ a 
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CONTROL KNOB “E” IS LOCATED 
IN BACK OF THE TUNING DIAL. 
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MAJESTIC MODELS FAIRFAX AND SHEFFIELD 
8-TUBE SUPERHETERODYNES 


(Model 200 Chassis; with automatic volume control and duodiode detector) 


New radio receivers are adding responsi- 
bilities to the Service Man, but if he knows 
his business he will experience no difficulty 
in clearing the normal troubles he may find 
in such sets. He must merely acquaint him- 
self with the design variations of each new 
model. For instance, the Grigsby-Grunow 
Company’s Majestic Model 200 chassis uses a 
new type of tube in the dual role of second- 
detector and automatic volume control. This 
is indicated in the schematic circuit. 

The parts values are: Resistor RK1, 7,000 
ohms; R2, 3,500 ohms: RS, 3,000 ohms; 
R4, 110 ohms: R53, 180 ohms: RG, RSX, R13, 
0.1-meg.; R7, R9, 0.25-meg.; R10, R11, R12, 
R18 (manual volume control), 0.5-meg.; 
R14, 0.5-meg.; R15, 1. meg.: R16, 0.2-meg. ; 
R17 ‘hum balancer), 20 ohms: R19 (tone 
control), 50,000 ohms; R20, 700 ohms, 

Condensers (1, C4, 0.1-mf.; C2, C3, C5, 
-25-mf.; C6, (11, .05-mf.; C7, C8, C12, 


C-13, C14, C15, .0l-mf.; C9, .08-mf.; C10, 



















v7 

















VR 
ANT. ADJUST HUM 


.005-mf.; C16, 50 mmf.; C17, C19, 4 mf.$ 
C18, 500 mmf.; C20, 8 mf. Condenser C 
is the oscillator padding component. 

The tubes specified for this receiver carry 
the fullowing MaJestic numbers: Type G- 


















necessary to readjust this unless 
tode V7 is replaced. 

The length of the antenna recommended 
for various receivers varies with the de- 


sign of each model; the Model 200 chassis 


unit pen- 


is designed to work best with an antenna 
of about 30 to 40 feet, for normal urban 


localities, and a somewhat greater 
up to 100 feet, in rural sections, 

Ie to the fact that the diode second- 
detector V5 also forms part of an auto- 
matic volume-control circuit, the tube ordi- 
narily required for this service is eliminated. 
Since there is an A.V.C, circuit in the 
Model 200 chassis, and a visual tuning 
meter has not been provided, it is essential 
that stations be tuned in for maximum 
volume and clarity: if the tuning is slightly 
off the correct point, noise and poor tone 
will result. In fact, it is best to carefully 
note the dial marking while tuning in a 
desired program, to rock the dial back and 
forth until the signal drops out at equal 
points on either side of good reception, and 
then to leave the dial at a position half- 
way between these two settings. 

Looking at the front of the set, the knob 
on the left controls the combined tone con 
trol (“static modifier and acoustic con- 
trol”) R19 and off-on switch SW-1, and the 
one on the right varies the manual volume 
control, RIS, Note that the automatic 
volume-control action is independent of the 
other portions of the circuit, being adjusted 
to operate at a volume level pre-aevecmiaet 
in the design of the chassis. The manual 
volume control only varies the audio input 


length, 


to the voltage-amplifier V6, and the suc- 
ceeding power-amplifier pentode V7, 


The duodiode full-wave rectifier V5 is 
used specifically because of its increased 
sensitivity over the diode (or “two-cle- 
ment”) half-wave connection ordinarily em- 


ployed, its sturdier construction, better fidel- 


ity, better definition on the higher fre- 
quencies, and its ability fo handle more 
power. The duodiode is a full-wave recti- 


fier, as compared to the diode, which is a 
half-wave rectifier, 

A tone control is included in the instru- 
ment, not as a means of correcting faults 
in the receiver design, but to accomodate 
variations in conditions external to th 
radio set. For instance, as a means of 
matching the acoustic properties of the 
room, in order to obtain the most realistic 
reproduction; also, to reduce the propor- 
tion of static and background noise during 
local electric storms or when receiving dis- 


tant programs. 

The output of the oscillator is coupled 
into the cathode circuit of first-detector V2 
by means of a small coupling coil which 


forms part of inductnee L3, 

The Model 200 
Sheffield Model 201 
Model 205 receiver, 
is SO watts, 

Line-filter condensers C7 and C8 prevent 
clicking sounds in the loud speaker when 
electric lights on the same circuit are turned 
on or off, and also reduce noises incidental 
to the operation of other electrical devices 
on the same line, 


chassis is used in the 
receiver and the Fairfax 
The power consumption 





MODEL 200 CHASSIS 


TAPLE OF VOLTAGE AND CURRENT READINGS 


All D.C. Voltage Readings are to Ground. 
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RADIO CRAFTSMAN'S 


The Bulletin Board for Our Experimental Readers 


COMMENTS ON THE CONDENSER. 
RECTIFIER 


Rditor, Ranto-Crart: 

Our attention has been called to the ar- 
ticle in your December, 1931 edition of 
Rapio-Crarr, on the use of an electrolytic- 
We find that, on using 
the hook-up shown, with a transformer in- 
tended for use with a BH tube (and which, 
with an Elkon “BH” type dry tube-substi- 
tute, supplies actually about 240 volts no- 
load rectified D.C. voltage across the ter- 


condenser-rectifier. 


minals of the voltage divider, and “B” cur- 
rent enough for a set using three, type °26 
tubes; one "27 tube; one ‘24 tube; and one 
‘71-A tube), the no-load D.C. voltage (meas- 
ured with a 1000 ohms per-volt meter) is 
about 75 volts, and no more. 

The transformer, moreover, instantly heats 
up to the point where the insulating wax 
begins to flow upon switching on the supply 
current, when the condenser is used as a ree- 
tifier, though the condenser seems to oper- 
ate O.K. in the conventional power pack 
hook-up. 

\ discussion of this data in your columns 
would no doubt interest others who perhaps 
are obtaining similar unsatisfactory results 
with the published hookup. 

C. M. Detano, 
Box 663, Lincoln, Nebr. 

(This article, “A Novel Power Pack De- 
sign Including Only a Transformer and 
Electrolytic Condensers,” created consider- 
able attention. As pointed out by Mr. Jaro- 
wey, the idea at the present time is recom- 
mended particularly for the attention of 
laboratory workers; later, the scheme may 
be perfected for commercial use. Following, 
we print the explanation for the effects 
noted by Mr. Delano.—Technical Editor.) 


MR. JAROWEY REPLIES 
Editor, Rapio-Crarr: 

There are several interesting points in 
your letter, Mr. Delano, concerning your 
difficulties with the condenser-rectifier. 

To begin with, the present conventional 
sizes of electrolytic condensers are too large 
to be used with a transformer that has been 
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ELECTRO-} P 
fn > -£*)-- ». 110V. 
N- 
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0.c. CH.2 
Fig. 1 


Circuit illystrating Mr. Jarowey’s theory. 


designed to operate with a thermionic or a 
gaseous rectifier tube. The size of winding in 
such a transformer would operate well with 
about 2 mf. per section, and to prove it we 
will examine the reactance (A.C. resistance) 
of the condenser: the reactance—the re- 
ciprocal of 6.28 x 60 x .000008 = 331 ohms, 
which will prove that the heating of the 
transformer was due to this overloading 
charging current, and hence the drop in 
D.C. voltage. 

Now, I will illustrate an ideal design verb- 
ally as follows: Let us suppose that we 
need 170 volts of D.C. Therefore, we will 
wind the transformer secondary to have 
maximum voltage across the outside ter- 
minals equal to the rated condenser voltage, 
that is, 480 x .707 (the effective value of 
A.C.) = 339.6 volts; to this value the drop 
due to the load may be added, by actual 
test, you will find that you can obtain the 
required 170 volts D.C.; provided, however, 
that the electrolytic-condenser capacity does 
not exceed the current capacity of the 
transformer. On the other hand, if you 
have 25-cycle current, the A.C. resistance, 
or rather impedance, of the condenser will 
increase tremendously. That is, the fre- 
quency plays a very important part in A.C. 
circuits, whether they be R.F. or A.F. 

To prove that this idea is correct, you 
may make a test for yourself any time as 
follows: If you have access to a 110- or 
220-volt A.C. line, connect the two positive 
terminals of the condenser sections to the 
line, and connect the two filter chokes or 


bellringing transformer primaries in series 
also to the line (that is necessary to obtain 


an inductive neutral point); then connect 
a good D.C. voltmeter of suitable range be- 
tween the two chokes and the negative side 
of the condenser, and you will have a D.C. 
voltage of one-half of the value you may 
apply to the condenser; no filter is neces- 
sary to this arrangement, Fig. 1, for the 
current is non-pulsating. 

I hope that this will explain the behavior 
in your case; and those of others who may 
have experimented with this extremely sim- 
ple and radically new power pack design. 

P. M. Jarowey, 
815 Merchant Street, Ambridge, Pa. 


A BUDDING INVENTOR 
Editor, Ramo-Crarr: 

While reading about the “Autoverter” in 
the January, 1932 issue of Rapto-Crarr, | 
got a few ideas; here are three of them. 

I looked through my automobile junk-box 
and found a Dodge high-tension transformer, 
a distributor head with a six-point cam, and 
an old electric horn. 
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Fig. 2 

The circuit diagram after Mr. Palmer's in- 

genious changes. 

The transformer T rewound—100 turns of 
No. 22 D.C.C. wire for the primary and 
about 4000 turns of No. 32 enamel-covered 
wire for the secondary. The horn I dis- 
mantled, throwing away the horn bell, dia- 
phragm and cam. Onto the shaft of the 
remaining horn motor I fastened the shaft 
of the distributor. (I used four pieces of 
strap iron to hold these two contrivances 
rigid.) The six-point cam makes and breaks 
the electrical circuit six times per revolu- 
tion. Across the breaker points I soldered a 
2 mf. condenser. 
Fig. 2A. 

Another method is to use the same Dodge 
transformer, same primary and secondary 
winding, and then connect a buzzer in series 
with the primary and a 6-volt battery, as 
shown in Fig. 2B. 

I have a six-cylinder Chevrolet, and when 
I connect the above transformer to the pri- 
mary binding posts on the high-tension coil 
in my car, I get the same results as in the 
first wrinkle, excepting that I use the dis- 
tributor in the car. It is exactly the same 
idea as the first wrinkle; the circuit, how- 
ever, is as shown in Fig. 2C. The car dis- 
tributor already has a condenser shunted 
across the breaker points. The only draw- 
back to using this system is that the car 
must travel at least 20 miles-per-hour in 
order for the circuit to be broken enough 
times per minute to maintain the required 
high voltage. 


The resulting circuit is 


Frank C. Patmer, 
1472 Jay Street, Edgewater, Colo. 
(The tried by Mr. Palmer 
are very interesting. If these were de- 


ideas 


(Continued on page 699) 
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LTRA-SHORT-WAVES, first investigated in the classic 
manner by one Heinrich Hertz, have crashed the commer- 
cial field with both the installation of 3- to 8-meter trans- 
mitting equipment as stations W2XF and W2XF atop the 

Empire State building in New York City, (which towers 110 stories 
into the air), and with the manufacture of compact receiving sets of 
suitable design for operation at these “quasi-optical” wavelengths. 

The foremost characteristic of 5-meter radio reception is that 
its waveform, like that of light (“quasi-optical”), travels in a 
straight line and, so far as known, is not deflected in the manner 
we are accustomed to associate with the propagation of the higher 
wavelengths; instead, reception is limited by the curvature of the 
earth, while hills have shielding effects which tend to reduce volume. 
Thus, the “DX” range of W2XF-W2XK may be only about 80 
miles (unless later experiments show that under certain conditions 
reflection or refraction may take place, and thus increase this 
figure; incidentally, many amateurs’ 5-meter transmitters are located 
in cellars); with the result that the millions who resic'e within this 
theoretical radius of sight may be able to have reliable reception— 
since fading is not experienced in this, the “graveyard” end of the 
wavelength spectrum. 


Frequency and Wavelength 


It is interesting to note that the frequency range encompassed 
by “all-wave” or 15- to 545-meter radio sets, lies between 20,000 ke. 
and 550, or a total frequency band of 19,450 ke. Figuring on the 
basis of 10 ke. as the required “foot-frontage” (to borrow a term 
of the realtor) of a broadcast station, or 100 ke. for television 
requirements we find that, by simple division, in the former case 
there would be (theoretically, at least) provision for 1,945 broad- 
cast stations, and in the latter 194 television stations: which leads 
us to the following step. 

Between 3 meters (100,000 ke.) and 8 meters (37,500 ke.), there 
is a frequency band width of 62,500 ke. Applying the same prin- 
ciple of arithmitic as previously, we make the startling discovery 
that in this relatively small wavelength range it is possible to fit 6,250 
broadcast stations, or 625 television stations! In other words, our 
entire and supposedly enormous “all-wave” tuning range of 15- 
to 545 meters, would fit into the “3- to 8-meter” band, and leave 































































































C2 LOSS 
Aa RFC Osc. PENTOOE 
ct Eu T - 
DET 
_—|-"37 C3 cs 
BSc, , P 
S rT} | lS 4] Sh 
ul Re cI So" | S] 3 R2 a: 
aa 13 > : 7 mmm S*1-24 
a4 4 ca { 
> + . Z 7 
4 S Z 
"s% ? - 
~~ AS abv -}_- Ss’ +90Vv. 
Fig. 1 


Schematic diagram of the receiver which operates in the quasi-optical 
frequency band. 
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An Ultra-Short-Wave 


Super-Regenerative 
5-Meter Receiver 


By E. P. HUFNAGEL (W2BUK) and 
GEO. J. HERRSCHER (W2APW) 













Fig. A, above. 
Panel view of the 
receiver. 


Fig. B, right. 
Inside view of the 
5-meter receiver, L1 
and L2 are the tun- 
ing coils. (Refer to 


Fig. 1.) 





enough room to fit ir about two more bands just like our present 
one! No wonder th. “big boys,’ who know what it is all about, 
are gobbling up all the little wavelengths in sight—and the smaller 
they are the better they like ’em! 

Although transmitters operating at these ultra-high frequencies 
are few and far between, it would seem that in a fairly short time 
the countryside will be dotted with them; duplicating in other 
centers of population the coverage now offered by W2XF-W2XK 
nearly a quarter-mile in the air, in New York's Empire State 
building. 

And, the power requirements are astonishingly small, to wit: 
experiments (which have proven the value of this type of opera- 
tion) between fire towers in northern New Jersey indicate that 
reliable communication can be maintained with powers as low as 
0.8-volt (input, to two 2-volt °30°s; the entire transmitter) supplied 
by two dry cells and three “B” batteries. 

Since the length of the best possible aerial used in the reception 
of a 5-meter signal would not exceed 8 ft., the adaptability of 

(Continued on page 684) 
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USING the V.T. fF so. .ciesctarises orvsicn 
VOLTMETER 


(PART I) 


By BERYL B. BRYANT, 


N response to the many requests received by the Editors of 
this magazine for information concerning the use of vacuum- 
tube voltmeters, such as the gooseneck V.T. voltmeter described 
in the February, 1932 issue of Rapio-Crarr, the writer has been 
asked to prepare an article setting forth the methods of measure- 
ment and procedure in which the 
instrument may be employed. 


May, 1932 


this is the first, the author 
will discuss the various uses of 
vacuum - tube voltmeters, with 
particular reference to radio 


servicing and measurement. 














\ < * Z 


Gain Measurement 


Having provided a means of knowing the exact voltage .nput 
into an R.F. stage or amplifier, the gain may be measured by plac- 
ing the V.T. voltmeter terminals across the plate-load of the single 

Stage or the output of the am- 








As in all measurements, the 
accuracy of the measured result ey ie, 
depends upon the accuracy with 
which the instrument has been MODULATED / 

se “s { RF. o J 
calibrated, and the care with ose 
measurements are 





which — the 
conducted. 





Radio-Frequency Measurements 















plifier whose gain is to be 
a as measured. 
v___ Vrs vi.-€ If the voltmeter is applied 
af E a” across the plate primary as 
’ , shown at V.T.-B in Fig. 1, it is 
q iis necessary that care be taken to 
— insulate the V.T. voltmeter at 
all points from the chassis of the 
ae ee ee receiver; otherwise, a short will 











exist, as the V.T. voltmeter in 





‘To conduct measurements by 
which the gain of an R.F. am- 
plifier of one or more stages may 1), RE 
be determined, a modulated R.F. ose 


oscillator, having the frequency 

















ee this position is above ground po- 
inl one tential by an amount equal to 
3. ae that of the plate-voltage of the 
oo ‘ amplifier stage. 
s 





In measuring the gain of tuned 








R.F. amplifiers, the induced volt- 














range over which the amplifier 
is to be measured, is rao es an 
It is customary to modulate the 7. 

R.F. signal with an audio signal Fig. 3, below. 
of 400 evcles at 30 percent 
modulation. The signal from the modulated oscillator is induced 
into an artificial antenna of known constants; the set-up of the 
oscillator, the artificial antenna, and the amplifier to be measured is 
shown in Fig. 1. The mutual inductance between the coupling coil 
Lo of the oscillator and the 20-microhenry inductance La of the 
artificial antenna is determined by a method to be described in a 
later paragraph. Having determined the mutual inductance be- 
tween Lo and La, the current through Lo may be measured by 
connecting the V.T. voltmeter across the 500-ohm resistance in series 
with L.o; this is shown in Fig. 1 at R. 

The resistance Rl may be a 200-ohm potentiometer, and is used 
to control the output of the oscillator. 

Having determined the voltage drop across R and knowing the 
resistance of R, the current may be determined by the application 
of Ohm's Law. The peak-voltage drop across R must be converted 
to effective volts by dividing the peak-voltage by 14. The voltage 
(effective) induced in the artificial antenna may now be determined 


Substitution method 


by the formula: 
, Fa = 6£28xI1xMxf 
Where Ea is artificial antenna voltage, I is the calculated cur- 
rent through Lo, M is the mutual 
inductance between Lo and La, 























1000 and f is the frequency in cycles. 
The R.M.A. standard artificial 
ce 100 antenna consists of a coil of 20- 
3 microhenries inductance in series 
ef 6 with a 25-ohm resistance and a 
3: , .0002-mf. condenser. This, during 

+40 +30 #40 0 -0 --30 the measurements, is connected 
ee directly across the antenna and 





ground binding posts of the re- 
ceiver or R.F. stage to be measuned, 


Fig. 2 


Typical selectivity curve. 


Oscillator, dummy antenna, and V.T. voltmeter. 


age into La must be constant for 
all frequencies. It is therefore 
necessary to adjust the input to 
a predetermined peak value be- 
fore each frequency measurement is made. 

The gain of a single stage, or of the entire amplifying system is 
the ratio of the output voltage to the input voltage, and is deter- 
mined by dividing the output by the input voltage. These voltages 
should be in effective 


of measuring inductance, 








values. 
If it is desired to plot “RF Osc), Lo, puns 





sensitivity and selectiv- 
ity response curves of an 
R.F. amplifier, the meas- 
urements should be made oa 
in conjunction with the 
A.F. amplifier of the re- 
ceiver. The — sensitivity 
curve is the input in mi- 
crovolts plotted against 
the radio frequency in 
cycles. The output of the 
receiver is kept constant 
at O5-watt, with the in- 
put frequency varying 
from 1500 to 600 ke. The 
R.F. oscillator is adjusted 
to 400 cycles at 30 per- 
cent modulation during these measurements. 

The sensitivity of a receiver is determined by a signal (input) 
that will produce a standard output of .05-watt from the receiver 
(a 10-ohm resistor connected in place of the voice coil of 4 
dynamic speaker should have .707-volt across it for .05-watt 
output.) When plotted as a curve this is interpreted as follows: 
An input signal at any frequency will produce a standard output 

(Continued on page 686) 
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Fig. 4, above. Measuring distributed capacity. 
Fig. 5, below. Another measuring circuit. 
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RADIO-CRAFT KINKS 


Practical hints from experimenters’ private laboratories. 


(PRIZE AWARD) 


MEASURING SMALL CAPACITIES 
By Edgar J. Smith 


HE set builder, as well as the Service 
Man, never knows when he may be 
called upon to determine with fair 
accuracy the capacity or capacity 
range of a condenser. The method used by 
the writer for checking the capacity of small 
units, between the values of 50 and 1,000 
mmf., may be of interest to the readers of 
Rapio-Crart. 

Since most Service Men possess a grid- 
dip oscillator which covers the broadcast 
frequencies it is possible to construct this 
rig out of parts from the junk box. 

The condenser Cl and C2 shown in the 
schematic circuit, Fig. 1A, is a double con- 
denser having two sections of 500 mmfs. 
each. This condenser must be of the 
straight-line capacity type and of good con- 
struction. The two rotors are connected to 
a $.P.S.T. snap switch so that the condenser 
may be used as a 500 or 1000 mf. unit. 

The tapped coil is not of critical construc- 
tion and any coil at hand similar to it will 
be satisfactory. A pick-up coil, wound over 
or at the common end, is necessary for 
coupling to the oscillator. 

A S.P.D.T. snap switch is provided for 
changing from CX (unknown capacity) to 
the calibrated condenser (C-1 C-2). 

The process of checking a condenser is 
as follows: Place the condenser between the 
clips at CX. The snap switch is thrown 
to “TEST” position. The pickup coil on the 
inductance is connected to the pickup coil 
on the oscillator. With the oscillator turned 
on, the oscillator condenser C3 is varied 
until a dip is noted in the milliammeter 
MA; or, if no dip is noted, the inductance 
switch is changed to another tap and the 
operation is repeated until a dip is noted. 
The S.P.D.T. switch is then thrown to the 








$5 FOR A PRACTICAL RADIO 
KINK 


As an incentive toward obtaining radio 
hints and experimental short-cuts, Rapzo- 
Crart will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of Rapio-Crarr 
and their decisions are final, No unused 
manuscripts are returned. 

Follow these simple rules: Write, or 
preterably type, on one side of the sheet, 
giving a clear description of the best radio 
“kink” you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. 
many kinks as you wish. 
ible for the prize except employees of Rapio 
Crart and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 


You can send in as 
Everyone is elig- 


received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Rapio-Crart, 98 Park 
Place, New York City. 

















“CHECK” position and Cl is turned until 
a corresponding dip is noted on the milli- 
ammeter; if CX is larger than 500 minf. it 
will be necessary to use Cl and C2 by 
closing the S.P.S.T. switch. 

When the dip is found on Cl note the dial 
reading; if, for instance, the reading is 10 
degrees, you will have 10% of 500 minf.; 
that is, CX will equal 50 mmf. If it reads 
50 degrees, you have 50% of 500 mmf. or 
250 mmf., and so on. If Cl and 2 are used 
and you obtain a reading of 0 degrees, you 
will have 60% of 1000 mmf. or 600 mmf. 

By substituting a _ pointer 
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in place of the dial, and shel- 
lacing a white paper onto the 
panel, a direct reading may 
be plotted on the paper as 
shown in Fig. 1B; the outer 
circle being used for the 1000 
mmf. condenser and the in- 
ner for the 
-500 mmf. 
No mark- 
ings are 
made on 
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Fig. 1 


Circuit for measuring capacitics from 50 to 1,000 mmf. 





Fig. 2 
A convenient lamp 
mounting. 


may be ob- 
tained more 





accurately on the 500 mmf. condenser. 

One word of warning—do not make the 
test leads to CX any longer than necessary, 
to insure as 
much accur- 
acy as pos- 
sible. 
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The range SF + 
of capacities 4 
may be in- I + 
creased by + 
using fixed 
condensers Fig. 3 
of known Am emergency “B” climinator 


value in 
either series or parallel connection with the 
unknown capacity. 

The limiting factor of this device is the 
requirement that the unknown capacity 
across the inductance, or any section of the 
inductance, must have a resonant frequency 
within the range of the grid-dip oscillator. 


SPARK COIL TONE GENERATOR 
By Cal Brainerd 
XPERIMENTERS who wish to prac- 
tise the telegraphic code may be inter- 
ested to know that an ignition coil from an 
automobile may be 
very conveniently used 





7 OYNAMIC SPEAKER 





““VOICE COIL 
to obtain the high SPEAKER 
audio frequency that cn” susan eo 
1 . ’ £ By FIBER 
is so pleasing when 








INSULATORS 

4 P VOICE Con 

heard in a pair of | hea 
ORIGINALLY 

head phones connected eee 
to the output of a 




















. . Puones ~ 
smooth-operating,  vi- - 

Swrrcn! 
brator-brake type of _ ——) 
current generator Fig. 4 
svstem. Connecting head- 

. phones. 


The schematic dia- 
gram is Fig. 5. In this circuit, transformer 
T may be an ignition coil of the type used 
in Model T Fords. By bending the lower 
vibrator bracket to in- 
crease the tension on 
the armature, fairly 
high-speed — interrup- 
tion of the primary 
circuit may be ob- 
tained. 

Fig. 5 Mn yield 

A code practice . 7? ei. 

unit. voltage will be from 

5,000 to 10,000 volts; 

to handle this potential a book-type con- 
denser is easiest to make and use. 

The natural period of the secondary coil 
is in the audible frequencies, it will be 
found that a small capacity as C will give 
considerable range in tone. An ordinary 
variable condenser in series with two metal 
plates about 6 x 8 in. square, separated 
about 14-inch can be tried. 

(Continued on page 685) 
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please observe these rules: 





Ask as many questions as you like, but 


Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 


only one side of the paper. 


List each question. 


Those questions which are found to represent the greatest general interest will be published here, to the 


extent that space permits. 


appearance of its answer here. 
Keplies, magazines, etc., cannot be sent C. O. D. . 
Inquiries can be answered by mail only when accompanied +y 25 cents (stamps) for each separate question. 


” 





ZENITH MODEL 
MODEL 


103—CROSLEY 
127 


(155) Mr. Carlson J. Parker, Owosso, Mich. 
(Q.1) In the Mareh, 1932 issue of Rapto- 

CrarT, page 541, Data Sheet No, 61, is de- 

scribed the Zenith Model 103 receiver, and 








CONWECT 175 KC. OSCILLATOR HERE 
TO PEAK INTERMEDIATE 
TRANSFORMERS. (REMOVE 

osc. TUBE) 





METER INDICATES RESONANCE 
FOR RF. AND LF 
TRIMMER 
ADTUSTMENTS 


Fig. Q.1SSA 


Chassis layout of the. Zenith 


OSCILLATOR 




















103 receiver. 


mention is made of a “chassis layout.” but 
it does not appear on the page. Please show 
this parts layout, if it is available. 

(A.1) The parts layout for the Zenith 


“Ilyperheterodyne” receiver mentioned is shown 


in Fig. Q 155A, 




















(Q.2) In the same issue, page 550, appears 
the diagram of the Crosley Model 127 “Happy 
¢ GREEN- RED[TRACER OUTSIDE] TRANS. LEAD 
TRANS. LEAD 
P 
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-INSIDE 
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BLACK-RED 
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Fig. Q.155B 
Dynamic speaker plug and socket connections. 
Hour” and “Tenstrike” receiver, as Fig. Q. 151, 
but only the socket for the dynamic reproducer 
is shown. What are the lead connections from 
the dynamic reproducer to the plug which fits 


into this socket? 

(A.2) The plug connections of the dynamic 
reproducer used in this chassis is shown in 
Fig, Q. 1553. 


RCA-VICTOR MODEL M-30 CAR 
RADIO—MUTUAL CONDUCTANCE 


METER 
(156) Mr. Barrington Fox, Needles, Ariz. 

().1) What are the antenna requirements 
for the RCA-Victor car radio set? 

(A. 1) Considerable detail, including the 
schematic circuit. is given in Rapio-Crarr 
Data Sheet No. 64, which appeared in the 
April, 1952 issue. 

A roof antenna for the Model M-30 receiver 


is required only in districts where the average 
sicnal-intensity level very low. For an an- 
tenna installation the following equipment may 
be required; Long-nose, gas, and diagonal 
pliers; small Crescent, and No. 4 = Spintite 
wrenches; small, large, and thin-shank 6-in. 
screw drivers; tin shears; medium and heavy- 
duty soldering irons; resin and acid-core solder ; 


is 


electric drill (with set of drills up to ™-in.); 
reamer (%-in.. max.); seat and door protec- 
tors; sheet copper; and a supply of %-in. 
Belden Braid, 


Other inquiries should be marked “For Publication, 








(Q Can you 
ing interference, 


suggest any 
in addition to the 
spark-plug circuit series resistors? 
of these does not entirely eliminate 
ence from the motor. 
(A.2) Apparently 
not been applied to the several 
cuits of the ignition wiring in 
Two bypass condensers, one 


way of r 


bypass condensers 


the 
on 


car. 
each 


inal, at the ammeter may reduce certain forms 


of car interference, The receiver should n 


located near the car's ignition coil, due t 
strong field. Interchanging its primary 


nections may reduce interference, Whethe 


antenna lead-in shield should be grounded to 
reduce interference should be determined 
test. 

(Q.5) What is the schematic circuit of the 


Sterling 
meter ? 


direct-reading mutual conduc 


to avoid misunderstanding. 


use 
The 
interfer- 


radiating cir- 


At least five weeks must elapse between the receipt of a question and the 


io-Craft’s Information Bureau 
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(A.3) Several models of this type of in- 
strument were manufactured by the Sterling 
Mfg. Co. The Model R-517 Meter is illus- 
trated and described in detail in the book, 
“Radio Set Analyzers,” by L. Van der Mel. 
The “Bridge” of the same manufacture is 
illustrated in Figs. Q. 156A and B. The meter 


0-000 
available 


ix calibrated 

10-60 ma.: 

diagram. 
ea” 


mhos., 
data 


0-30 ma., 
appears in 


“or 


and 


voltages for the 
to be tested are adjusted first, and the reading 


and 
this 


heterodyne which 


does 


Fig. Q.156A 


The Sterling R-517 mutual-conductance meter. 


not seem 


to 


be 


con- 


nected the same as diagrammed in Data Sheet 


tube 


of the meter balanced out by means of the 
lower left-hand knob. The mutual conductance 
value is then obtained by reading the meter, todes 


which is gradua‘ed directly in micromhos 


is the rate of change in plate current for a push-pull pentodes. There is also a “‘local- 

given grid voltage change. distance’ switch which is not shown. Please 
This devite is equipped with four sockets, explain this. 

one for pre-heating and three for testing, (A.) The chassis in the receiver described 

was changed at the factory, and does not 

7 carry the number, “Model 25"; the correct 

MAJESTIC MODELS 25, 25B, AND 35 number is the “Model 25B"; and in the Col- 


(157) Mr 


(Q. 1) 


Ilarry Sauterine, Kenosha, W 





I have a Majestic Model 25 super- 


: this 


is. 







issue of 
My set 


incorporates 
trol; tapped-choke input to the push-pull pen- 


instead 


of 


t 


automatic 


ransformer 


volume 


coupling : 
potentiometer controls the audio input to the 


No. 59. which appeared in the February, 1952 
Rapro-CRAFT. 


con- 


lingwood and Abbeywood cabinets the chassis 
is “Model 35.” 










































































































































































ii 5 ] 
. EE, 
+ pa 
Chi 
7%2v > 
}——+ : ae 
«S-G N2&40 MAZDA 
Pa *33 °47 any” ¢ 3 = 
gl 
oe , i— 
OHMS 
LEVER 
Cs) es Rect.) | | |‘° " 
y | &— ata 
 Laew LULL ( | CTT rr 
PRE-HEAT [L 2 = ° : 
4 = ae 
s > 1 ( Ls | 
a =~ o> f Ta | A $3 — | 
edd MA 
bf 10,000 ry aft ala] Ts P 
qj) RED Nel Neo2 
RECT. PLATE 
in _ 





’ 











Fig. Q.156B 


Schematic circuit of the Sterling Model R-517 mutual-conductance meter. 
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Presented on these two pages are the new books of the opportunity to specialize in one or more of the popular branches ca} 
RADIO-CRAFT LIBRARY—the most complete and authentic of the industry. The material contained in these books will q 
set of volumes treating individually, important divisions of increase your knowledge; you will find them a real help in Ea 
radio. Each book has been designed to give radio men the your work and they will contribute to your money earning eac 


RADIO SET ANALYZERS 


And How To Use Them 
With Full Instructions and Descriptions of 


MODERN VACUUM TUBES 


And How They Work 
With Complete Technical Data on All 





Hov 
Set Analyzers, Tube Checkers, Standard and Many Special Tubes 
Oscillators, Ete. By ROBERT HERTZBERG 
By L. VAN DER MEL 
y MODERN VACUUM TUBES describes 7 
This book explains thoroughly the oper- the fundamental electron theory which is in 
ation of set analyzers, tube checkers, the basis of all vacuum tube operation, the 
oscillators and other testing equipment. and goes progressively from the simplest has 
For every radio man, whether junior grade two-element tubes right up to the latest pra 
or expert, this book is extremely helpful. pentodes and thyratrons. It is written thi 
How to Use Them It covers every phase of testing and gives in clear, simple language and is devoid _ 
ae meen ob tected you valuable short cuts ; completely illus- H Th Work of the mathematics which is usually so ee 
Eee feclltt a ee =, ree Se shod ey or confusing. Valuable reference charts and boc 
Fame Rade bent rear venal e use of modern testing wteh conplote technical dete characteristic curves of standard and ~ 
. . ‘ ro 
The following chapters briefly outline epee he ane to be Sound, alo co the 
the contents. INTRODUCTION; THE grams of sockets and pin connections. abl 
ANALYZER; Fundamentals, Switches, . q 
A.C. and D.C. Voltmeters, Calibration and Here are some of the chapters: The ten 
Design; TROUBLE SHOOTING WITH Edison Effect and The Electron Theory ; od} 
THE ANALYZER ; Classification of Trou- Electron Emitters and the Ionization Ef- Sir 
ble, Analysis of Electrical Troubles, Fea- fect; The Three-Electrode Tube; Vacuum dia 
64 PAGES. Size. 6 x 9 Inches tures and Uses of Various Analyzers, 64 PAGES. Size, 6 x 9 Inches Tube Characteristics; Four- and Five- yr 
Over 50 lilustrations . Care and Maintenance; CONCLUSION ; Over 100 Silustrations Element Tubes ; Light Sensitive Cells and Su 
Bound in stiff board covers Summary. Bound in stiff board covers Other Special Tubes. Su 


HOW TO BECOME A RADIO SERVICE MAN 


How To Get Started and How To Make 
Money In Radio Servicing 


By LOUIS MARTIN 


BRINGING ELECTRIC SETS UP TO DATE 


With Pentodes, Multi- Mus, Dynamic 

Speakers—Complete information How to 

Modernize A.C., D.C. and Battery Operated 
Receivers 


By CLIFFORD E. DENTON 


In this country there are over ten mil- 
lion electrically operated receivers that 
could be modernized—by placing in them 
new type tubes, new speaker equipment 


and other modern improvements. This 
business of improving old sets can go to iUP TO DATE 
the experimenters and Service Men if 


they will quickly jump into action. 
Read in this book by Mr. Denton, how 


easily you can modernize any obsolete set. 
Your clients can retain their expensive 


The ambition of many men in radio 
today is to become a first-grade Service 
Man, with a business that is flourishing. 
It is not as difficult as one might believe, 
but it cannot be done in a few short 
months. Following very carefully the 
advise of Mr. Martin, who has dealt 
with the problems of thousands of Ser- 
vice Men, this book deals very carefully 
with the essential stages in the prepara- 
tion for qualifying as a Service Man. 
The Chapters of the book are so divided 
that each element is thoroughly covered. 

Here are the chapters: The Small In- 


cece 


« 


HW Pentedes, Muhi-Mu Tuber, Dynamic Spechers— 
] Complete Inbormstion How to Medernise A. C, 
©. C and Benery Oparsed Receivers 


How to Get Started ond How to Make Money. 
ww Radio Servicing 
‘ai cabinets and still have a receiver that is 


right-up-to-the-minute, and with little 
additional costs. 
Here are the high lights of this book: 


Came ete Comet vetene! cmd Techat a! Ore 


dependent Service Man; Advanced Com- 
mercial Aspects; The Radio Set; Semi- 
Technical Considerations; Advanced Ser- 
vice Data. Each chapter is again sub- 
divided to bring out in minute detail 
every point of importance, 





64 PAGES. Size, 6 x 9 Inches 
Over 55 tllustrations 


Tubes Available for Replacements; Elec- 
trifying Battery Receivers; Use of the 
New 2- and 6-Volt Tubes ; Operating Sets 
with Single Control; Conversion of A.C. 
Sets into D.C., and D.C. into A.C.; Re- 
placing Output Tubes with Higher Output 
Tubes; Improving Old Supers; Loftin- 
White Amplifiers ; Adapters and Their Use. 





64 PAGES. Size, 6 x 9 Inches 
Over 80 Illustrations 
Bound in stiff board covers 





Bound in stiff board covers 


AUTOMOBILE RADIO AND SERVICING HOME RECORDING AND ALL ABOUT IT ] 
A Complete Treatise on the Subject Cov- A Complete Treatise on Instantaneous I 
ering All Phases from Installing to Ser- Recording Microphones, Recorders, Ampli- 

vicing and Maintenance fiers, Commercial Machines, Servicing, etc. Pp 
By LOUIS MARTIN { By GEORGE J. SALIBA I 
{ 
Automobile radio is Up and coming, } If there is one subject that is fascinat- 
and someone has to service them properly. i ing to every radio man, it is that of Home 
It is certain that one of these days your 1 Recording. Of course, this volume is 
turn will come, whether you are an ex- y not all on “Home” recording, but the 
ri ¥ information contained therein is impor- < 
perimenter or Service Man. It therefore i tant to commercial radio men, studio . 
behooves you to read this immensely im- } operators, engineers and others interested ( 
portant new book on the art of Auto- | in this phase of radio. 
mobile Radio. There is no better book wi! . be % 4 a. and reproducing d 
eae w\ roadcast selections is becoming more im- 
in print and none as concise. The book 2 vortant every day to radio men, experi- r 
is full of illustrations, photographs, dia- mi menters and Service Men. Equipping ] 
grams and hookups. mm dance halls, auditoriums, churches, res- 
wm taurants and homes with public address . 
Here are only a few of some of the “| , 


and amplifiers brings many extra dollars 
and often an excellent income. 


In this book are found such topics as: 
Short History of the Art; Microphones; 
Recording Amplifiers; Cutting Heads; 
ir of pues a eg cert 

ng Recorders to Receivers; Studio 
os PARES. St. S 3 © inches Layouts; Mechanical Filters for Turn- 

Bound in stiff beard covers tables, 


really interesting chapters: Introduction ; 
Automotive Radio Installations ; Complete 
Descriptions of Commercial Automotive 
Receivers; Servicing Automotive Receiv- 
ers; The Ignition System; General Ser- 


vice Considerations; Effects of Tempera- 
ture on Power Supply; Conclusion. 
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64 PAGES. Size, 6 x 9 Inches 
Over 65 Illustrations 
Bound in stiff board covers 
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capacity. Read these books during your spare time at home. 

The authors of these books are well-known to everybody. 
Each one is an expert radio man; an authority on the subject— 
each is thoroughly familiar with the field which he represents. 


THE SUPERHETERODYNE BOOK 


All About Superheterodynes 
How They Work, How to Build and How 
to Service Them 


By CLYDE FITCH 


There is no more fascinating a subject 
in the large array of radio circuits than 
the famous superheterodyne circuit. It 
has taken the world by storm, and today 
practically all modern receivers employ 
this principle of design. Whether you 
are a Service Man or experimenter, first- 
hand knowledge about the construction of 
these receivers is very important. The 
book on Superheterodynes gives underly- 
ing principles of their construction, right 
from the very first set made. Mastering 
the fundamentals of this circuit will en- 
able you to build or service any receiver. 

The following is a short list of con- 
tents: Basic Principles of the Superheter- 
odyne; The Oscillator; First Detector; 
Single Dial Tuning Systems; Interme- 
diate Amplifier; Second Detector, Audio 
Amplifier and Power Supply ; Commercial 
Superheterodyne Receivers; Servicing 
Superheterodynes, 


RADIO KINKS AND WRINKLES 





This is perhaps the first real opportunity that you have ever 
had to build a radio library of books that are authentic, right- 
up-to-the-minute and written so that it is easily digested and 
clearly understood, Mail the coupon below for your books. 


MODERN RADIO HOOK-UPS 
The Best Radio Circuits 
A Complete Compendi of the Most Im- 
portant Experimental and Custom- 
built Receivers 


By R. D. WASHBURNE 


It is fascinating to the experimenter, 
or even to the up-to-date Service Man, 
to take a commercial set and to change 
it into one using a famous hookup that 
is not found in any manufactured set; 
and it is usually worth the trouble be- 
cause results are far superior than in the 
original. Many excellent circuits have 
never been commercialized, but limited 
only to home-set builders. Thousands of 
these popular circuits have been requested 
from time to time, and in this book we 
have included over 150 circuits, which 
include the famous Peridyne, Cash-Box 
A.C.-D.C. Set and others. 


The circuits cover the following: 
BROADCAST RECEIVERS, ALL-WAVE 
RECEIVERS, SHORT-WAVE RECEIV- 
ERS, CONVERTERS AND ADAPTERS, 
TELEVISION RECEIVERS, HOME RE- 
CORDING APPARATUS, AUTOMOBILE 
RECEIVERS, AUDIO AND POWER AM- 
PLIFIERS, POWER UNITS and MIS- 
CELLANEOUS EQUIPMENT. 








64 PAGES. Size, 6 x 9 Inches 
Over 60 Illustrations 


64 PAGES. Size, 6 x 9 Inches 
Over 
Bound in stiff board covers 


120 ttustrations 
Bound in stiff board covers 


RADIO QUESTIONS AND ANSWERS 








64 PAGES. Size, 6 x 9 Inches 
Over 78 Illustrations 
Bound in stiff board covers 


For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 


By C. W. PALMER 


It often becomes necessary for experi- 
menters and Service Men to call upon 
their memory for some short cut or radio 
wrinkle that will solve a problem quickly. 
In business, “short ecuts’’ mean time and 
money saved, and to the Service Man 
“time saved’’ means money earned, 


This book is a compilation of important 
radio kinks and wrinkles; the entire 
contents of the book has been selected 
with great care in order to discuss only 
such items as are constantly used today. 


Here are some of the more important 
chapters: Introduction; Servicing Short- 
Cuts; Testing Equipment and Meters; 
Vacuum Tubes and Circuits; Volume- 
control Methods; Amplifiers and Phono- 
graph Reproducers; Power Supply Equip- 
ment; Coils and Tuning Circuits; Short 
Waves; Loud Speakers; Tools and Ac- 
cessories. 





A Selection of the Most Important of 3,000 Questions 
Swtemimed by Retin Man Ovring the 
Course of One Vous 





64 PAGES. Size, 6 x 9 Inches 
Over 80 Illustrations 
Bound in stiff board covers 


BIG DISCOUNT OFFERED 


In order to make it possible for everyone to buy these books, the fifty (50) cents 
price has been made uniform for all volumes. You can buy these books separately, 


but you should take advantage of our special offer: 


WHEN FIVE (5) BOOKS OR MORE ARE ORDERED 
DEDUCT 20% FROM YOUR REMITTANCE 


Simply fill in the coupon below, and mail it to us together with your remittance. 


Checks, stamps or money orders accepted. 


All Books Uniform 


The books in the new RADIO-CRAFT 
LIBRARY are all strictly up-to-date, and 
written by men who know their subjects. 
The volumes are all uniform size, 6 x 9 


inches; and contain on an average of 50 to The amount of my eee $B ccccccccgccoce (Stamps, checks or money orders accepted.) 
120 illustrations. Each book is printed on Sputawees F958. Re UE 
fine book paper, and no expense has been Name..... nb ibien sv set4 bevcdecsecteescodecese MUMMBresssectons enngactetavaychiagranyes 
spared'to make it an outstanding value, for Cy State nc-see 
its editorial contents as well as from the Verccesesesecsessccsesseeseeessesesssessesess PUM sersss weer tse taseateetesneee 


mechanical standpoint. 


A Selection of the Most important of 5,000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. D. WASHBURNE 
There has been collected a wide variety 
of questions which have come into our 
editorial offices during the past two years, 
and only those whose answers would 
benefit the majority of men engaged in 
radio have been incerporated in this 

amazing question and answer book. 

The tremendously long list of topics 
better explains the subjects which are 
treated. Here are the titles: 

Radio Servicing ; Receiver Design ; The- 
ory; Home Recording; Television; Sound 
Equipment; Short Waves; Antennas; 
Operating Notes; Test Equipment; Vac- 
uum Tubes; Engineering; Ultra-Short- 
Waves; Police Radio; Reproducers ; 
Graphs; Superheterodynes; Automotive 
Sets; Power Packs; Automatic Volume 
Controls ; Remote Control Devices; Align- 
ing Procedure; Photoelectricity; Tone 
Control; Coil Construction; Adapters; 
Measuring Apparatus; Band-Selectors ; 
Meters; Symbols; Microphones; Conver- 
ters; Definitions; Public Address Equip- 
ment; Modernizing Methods; Set Analy- 
zers; Midget Sets; Oscillators; Phono- 
graph Pickups; Tube Testers; Diagrams. 


CLIP 
COUPON 
AND 
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GERNSBACK PUBLICATIONS, Inc. 


I have circled below the numbers of books in the RADIO-CRAFT LIBRARY, which you 
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my remittance in full, at the price of 50c each, when less than five books are ordered. 


96-98 Park Place 
New York, N. Y. 























682 


<q STUDY RADIO p> 


ADIO SERVICING COURS 


by Alfred A. Ghirardi 
and Bertram M. Freed 
Contributing Editor, 


Radio Craft Servicing 
Department, 


$1.50 


Postpaid in the U. 8. 
192 Pages. Over 100 
illustrations! 


RADIO PHYSICS |RADIO PHYSICS COURSE | 


Nobody in Radio can afford to 
be without these two great books. 
Written by two of Radio's fore- 












Altrea A. Ghirardi 
The Radio Physics 
Course now running 
most authorities, they cover every in Radio News — 


phase of the subject up to the complete in one book! 


present moment. These are finan- 0 
cially profitable books to own! t 

They will give you a complete M ‘ 
radio education—in your spare Eoateelé ie oS 
(me at home! illustrations! 
AIL THIS COUPON AT ONCE! 
RADIO TECH. PUB. Co., om. R.C. 5 


60 Fifth Avenue, New York C 


ag losed find check, cash or See order for ........+. 
copies of HKadio Physics Course at $3.50 each, and 
eeauéeontonn coples of the Radio Servicing Course at $1.50 
each. Check here for FREE circular......... 
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LISTENERS OFFICIAL 
RADIO LOG 


World Short Wave Stations — Police — 
Aeronautical—Relay and Telephone Sta- 
tions also Aeroplane and Amateur Bands 
—Cross Tabulated by Call, Frequency, 
Location and 
Time of Broad- 
cast. 


An accurate up-to-date 
call book. Regular and 


short-wave broadcasting 
stations of the werld— 
U map and short 


wave World 
illustrated short - wave 
features — contains just 





advertising or resale. 


Jobbers, Dealers, Mfrs., 
Service Men—write today 
on “a for sample 
and — prices, 
Others pa Se. 


ALL AMERICAN 
SERVICE 
5707 N. Clark St. 
CHICAGO, ILL. 














ERO WORLDWIDE 


SHORTWAVE 


RECEIVER 


Listen 

in DIRECT to 
London, Paris, Ber- 
lin, Buenos Aires and 
her broadcasting stations 
throughout the world via short waves. 
Your oodinary receiver cannot tune in 
these low ave stations, WORLD- 
WIDE REC FIVER gets 14 to 550 meters. 


AERO WAVE CONVERTERS 
Convert Your Present Set Into a Short Wave 
Super-Heterodyne 
A. C. MODEL $12.50—D. C. MODEL $11.50 
AT LAST: The Perfect Aute Radio—ONLY $20.00 


Kullt by pioneers in the manufacturing of Auto Radio. 
We guarantee 1000 miles radius 
of reception. A masterpiece of 
Radio Engineering Latest 
model 6 Tube Aero Pentode 
Auto Radio. Price of set only 
$20.00. Set complete with tubes, 
batteries, dynamic speaker, an- 
tenna me Shes and gales "yD sup- 
pressors 


4246 
Lincoux awe, 
CHAS. HOODWIN Co. i240,‘ Eotn Avenue 
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THE TETRADYNE RECEIVER 


(Continued from page 651) 


structed at home by winding the coils on a 
tube 1% ins. in diameter. The following speci- 
fications are given: 

The 200- to 550-meter broadcast band: L1, 
20 turns, L2, 98 turns; L3, 66 turns, L1 and 
L2 are wound on the same form (on all the 
different wave-band coils), are separated by 
1/16-in., and are wound with No, 28 D.S8.C. wire. 

The 80- to 205-meter band: Li, 14 turns; 
L2, 57 turns; L3, 58 turns. L1 and L2 are 
separated by %-in., and are wound with No. 
24 D.S.C. wire. 

The 40- to Sih-meter band: L1, 10 turns; 
L2, 22 turns; Li, 21 turns. Li and L2 are 
separated by 1,-in., and are wound with No. 
24 D.Sc. wire. 

The 20- to 45-meter band: L1, 8 turns, L2, 
10 turns; L3, 10 turns. They are separated 
by %-in., and are wound with No. 24 D.8S.C. 
wire. 

For wave lengths up to 25 meters: Li, 4 
turns; L2, 6 turns; L3, 6 turns. L1 and L2 
are separated by %-in. and are wound with 
No, 24 D.8S.C. wire. The lowest wavelength 
that is received is determined by the capacity 
of the wiring and the internal capacity of 
the tubes. The writer has been able to tune 
in stations as low as 15 meters without any 
trouble. 

Figure 3 shows complete construction de- 
tails of the coils, The left-hand coil is the 
first-detector or modulator, and the right-hand 
coil is the oscillator coil L3. The connections 
of the coil to its prongs are shown above, 
while the socket connections are shown below. 
Notice that the .0001- and .0002-mf. condens- 
ers are connected together in the broadcast 
coil only, thus leaving only the .0001-mf. sec- 
tion of the tuning condensers for the short- 
wave band, The same method is used for the 
oscillator coil. 


The LF. Transformers 

Any good 175-ke, transformer may be used 
for the 1.F. stages. However, for the man who 
desires to construct them himself, the following 
data are given: Refer to Fig. 4. The primary 
is “jumble” wound, having 152 turns of No. 
28 enameled wire; the secondary is spaced from 
the primary by %-inch, and is wound with 
213 turns of No. 28 enameled wire. The spac- 
ing and sizes of the windings are shown in 
the diagram, 

It is desirable to first enclose the I.F. trans- 
formers in a shield and then mount them on 
the chassis. (For more details on I.F, trans- 
former design, the reader is referred to the 
article by Clifford E. Denton in the April, 
1932 issue of Rapto-Crarr. Editor.) 

With the information as given, together with 
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Fig. 3 
At the left, the tuning, and at the right, 
the oscillator coil and socket connections, 


the diagram of connections, the constructor 
should have no trouble in making this set 
work to his complete satisfaction. 


Results 

This receiver has great sensitivity, good 
selectivity, very good tone quality, and is 
capable of giving enormous volume which may 
be easily controlled by the resistor R3. The 
writer would like to say that for real quality, 
he prefers a good, long, air-column horn with 
a dynamic speaker, It is true that a 9- or 10- 
foot horn, when coiled up, takes more room 
than a standard dynamic unit, but it is the 
writer's choice for real quality. 

If the constructor is located very close to a 
powerful broadcasting station, then it may be 
desirable to connect R3 to a 40-volt tap on the 
bleeder resistor R11 rather than on the 25- 
volt tap as it now is. This change will allow 
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Fig. 4 


I.F. transformer coils. 


the sensitivity of the receiver to be lowered 
to a sufficient extent to reduce interference 
to a minimum, 

The writer lives in a section of high noise 
level and poor-reception conditions, but has 
had some very good results on both the shori- 
wave and broadcast bands; short-wave stations 
having been received from halfway around the 
world. As for the broadcast band, 100-watt 
stations have been received from California and 
500-watt stations from Mexico (the writer is 
located in Wisconsin). 

Short waves are very erratic, so do not 
expect too much from them and you will not 
be disappointed. The number of turns for the 
lower wavelengths may vary a turn or so, 
especially on the 25-meter coil, 


Parts List 

Two National Type E.C. special 2-stator con- 
densers, C1 and C2, C4 and C5; 

One 50-mmf. trimmer condenser, C3; 

One Hammarlund equalizing condenser, 4 to 
70 mmf,, C6; 

One Aerovox .00015-mf. mica condenser, C7; 

Three Acrovox 0.1-mf. bypass condensers, C8, 
C9, C10; 

Two Polymet 0.1-mf, condensers, C11 and (12, 

C13 and C14; 

Two Concourse 5-mf. dry electrolytic condens- 
ers, C15, C19. (These are the 35-volt type.) 

One Acrovox .0005-mf. mica condenser, (16; 

Two Concourse 4-mf., 400-volt dry electrolytic 
condensers, C17, C20; 

One Aerovox 0-1-mf., 400-volt condenser, C18; 

One Aerovox 0.25-mf. condenser, C21; 

One <Aerovox filter type 1-mf., 600-volt con- 
denser, C22; 

One Aecrovox 8-8-8 mf., 475-volt dry electro- 
lytic condensers, C23, (24, (25; 

One Lynch 250,000-ohm pigtail resistor, R1; 

One Electrad 1.000-ohm grid resistor, R2; 

One Carter 5,000-ohm potentiometer, C. P. 5 
f., R3; 

One Lynch 25,000-ohm pigtail resistor, R4; 

One Lyach 6,000-ohm pigtail resistor, R5; 

One Electrad 200-ohm resistor, R6; 

~—. Lynch 0.5-megohm pigtail resistors, R7. 
R8 ; 

One Lynch 100,000-ohm pigtail resistor, R9; 

(Continued on paye 696) 
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MORE NEW TUBES 


(Continued from page 655) 


low-wattage 2-volt filament in this tube is not 
rugged enough to stand the rough treatment 
of an automobile tube, nor would it give good 
life performance with the high current drain 
at 165 volts. Its power sensitivity is some- 
what better than that of the °33. 

A new tube called “ER-LA” has been de- 
signed to meet the very severe requirements 
of automobile output-tubes, outlined above, 
combining the advantages of the ‘47 and ‘33 
with the filament rating of the "58 and has, 
proven very suitable for this service. 

A filament type had been selected because 
of the better mutual conductance obtainable. 
Previous experiences with ’71.A and ’21A tubes 
had proven that a coated filament of similar 
rating may be used successfully in automobile 
receivers. 
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The rating and characteristics of the ER-LA 
are as follows: Filament voltage, 6.5 (D.C.); 
filament current, .}O0-ampere; plate and screen- 


grid voltage, 135 to 165 volts (max.) ; control- 
grid voltage -) to -11 volts; plate current, 12 
to 17 ma.; screen-grid current, 2.5 to 3.5 ma.; 
amplification factor, 100; mutual conductance. 
1900 to 2100 micromhos; power output 700 
to 1200 milliwatts; load impedance, 9500 to 
8000 ohms, overall dimensions: Length, 4- 
11/16 inches; diameter 1-13/16 inches; base, 
5 prong. 

It was found that the most economical and 
‘distortionless operating conditions resulted from 
the use of two tubes in push-pull with a self- 
bias higher than normal (class B amplifier) 
though the total power is somewhat less than 
from two tubes with normal bias. Two equal 
tubes will balance their even harmonic distor- 
tion due to the push-pull arrangement. By 
selecting proper values of bias resistor and load 
impedance, the curvature of the dynamic (plate- 
current—grid-voltage) curves will balance also, 
and the third-harmonic distortion disappears 
much the same way as the second-harmonic does 
in a single pentode, The self-bias eliminates a 
difficulty usually encountered in class B ampli- 
fiers; the plate-current fluctuations are not 
very much higher than in ordinary class A 
amplifier. 

The distortion balance is maintained with all 
input voltages up to the value at which grid- 
current starts. It wil be noted that the “ER- 
LA,” under these conditions, gives much bet 
ter sensitivity than the 38 and approximately 
the same power as a °47. Remarkable under 
these conditions is the value of 70 percent for 
the efficiency of the plate circuit of the “ER- 
LA,” not counting the screen-grid current and 
grid bias losses. Taking these into account, 
the efficiency is of the order of 45 percent. 
These values compare favorably with plate cir- 
cuit efficiencies of 40 to 45 percent in pentodes 
under normal operating conditions. 





SIMPLIFIED COIL CALCULATION 


By C. H. W. NASON 


HF archaic method of calculating induct- 

ances involves a formula taking into 
account, not only the actual dimensions of a 
winding and the number of turns of wire, but 
a form factor “K" dependent upon the ratio 
of length to diameter of the form on which 
the coil is wound. (See pave 109, Auguat 1951 
issue.) While these formulas are no doubt, 
accurate to a minute degree in capable hands, 
the errors possible are manifold; and rarely, if 
ever, does a coil so designed come within a 
reasonable degree of the desired inductance. 

A considerable simplification of the design 
problem was evolved several years ago by 
Ilarold A. Wheeler of the Hazeltine Labora 
tories, who is responsible also for the multi- 
plex detector and automatic volume control 
used by Phileo, Fada, and other Hazeltine 
licensees, 

In the illustrations, herewith, three types of 
windings, which cover practically every case 
within the needs of the experimenter or Service 
Man in his daily work are shown, First, we 
have a multi-layer winding, such as might be 
employed in the intermediate-frequency trans- 
formers of a superheterodyne receiver, Second 
on the list is a simple solenoid of the type 
used in the tuned circuits of broadcast receiv- 
ers, The last is a helical (spiral) winding 
such as might be used either as a coupling 


coil in a band selector, as an antenna coupling 
coil, or as a primary winding for an R.F. 
transformer, The equations for calculating the 
inductance are given with each sketch, All 
dimensions are to be taken in inches, and the 
answer will be obtained directly in micro- 
henries. 


The method compares quite favourably with 
Nagaoka's formula as to accuracy, and is many 
times easier to use than the older method, in 
which the form factor had to be taken into 
account. Accuracy to 1% is obtainable in the 
case of the multi-layer coil, when the three 
terms in the denominator (below the line) are 
nearly equal, The accuracy in the case of the 
simple solenoid is also to 1% when the length 
of the winding is greater than four-fifths times 
the diameter. In the third case, this degree 
of accuracy is obtainable when the dimension 
“c”’ is greater than one fifth the dimension “a”, 

In no case will the error be greater than 
ix possible with the more tedious method 
formerly used, when the most exacting care 
is taken. All that is necessary for the cal- 
culation of inductance values is a ruler, a 
pencil and a copper wire table giving the 
diameter of various wire sizes, so that the 
space occupied by a given winding may be 
known. (See page 186, September 1931 issue). 
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YOUR FIRST LINE 
OF DEFENCE 
AGAINST 
SUMMER SLUMP 





1.R.C. Resistors insure sum- 


mer PROFITS. 


Metallized Resistors for re- 
placements. Wire Wound 
Resistors for meters and test 
equipment. 


Make for yourself valuable 
apparatus which will speed up 
your service work, build your 
reputation and add satisfied 
customers. 


Mail coupon today for 
FREE charts. They will save 
you hundreds of dollars in 
equipment. 


INTERNATIONAL RESISTANCE CO. 
PHILADELPHIA TORONTO 


I(R\C 
Metallized and Precision Wire Wound 
RESISTORS 


ee ee ee ee ee ee ee ee 
| international Resistance Co., c-5 | 
! 2006 Chestnut St., Philadelphia. 


() Please send your money-saving charts 


() 1 am Interested especially in making 


z 


apparatus below (Name the equipment you wish 
below coupon.) 


Name 
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| Address 











SERVICEMEN 


CLAROSTAT 
ad-a-switChA 


VOLUME CONTROLS 


Don’t Tose service business, You need never 
be stuck in an emergency if your bag contains 
AD-A-SWITCH. You can convert from plain 
to switch control in a jiffy. Snaps on without 
tools. Ask your jobber or write us direct. 
FREE! Write for your copy of the most com- 

plete handbook on every type of vari- 
able resistance—from tiny Center Taps and 
Volume Controls up to Heavy Motor Speed 
Controls. 

Every experimenter, service man and engineer 
should have a copy of the CLAROSTAT Control 
Handbook. 


CLAROSTAT Mrc.Co. 
N. 67H st. BKLYN. NY. 














New Low List Prices 
1 Watt 30c; 2 Watt 40c; 3 Watt 50c 





Metallized 
Metallized » 2, and 
Precision Wire Wound : a watts 


Servicemen— 


FREE ! 


New LYNCH ||~U#@r~ 
RESISTOR : 
Replacement 


MANUAL 


with purchase of 10 LYNCH 
Metallized Resistors, or 
Manual alone may be 
bought for $1.00. 

Covers more than 


200 Receivers 


Send order today for Manual, new reduced 
price catalog and R. M. A. Color Code Card. 
LYNCH MFG. CO., Inc., 1775RC B'way, N. Y. City 




















OMPLETE KITS 
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GUMWOOD CABINET 
SEND $1 FoR oF 


1 FOR INTERESTING INSTRUCTI 
LUXTRON nN. SeVICeS COMPANY 











Write for full details about the Orricia. 
RerriceraTion Service Manuat. Gernsback 
Publications, Inc., 98 Park Place, New York, 
N. Y. 
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5-METER SET 


(Continued from page 675) 


such a receiver to moving vehicles becomes 
evident. 

After noting one more technical considera- 
tion, that of sensitivity, we will be ready to 
proceed with the discussion of a practical re- 
ceiving set design, 

Experimenters who have specialized in work 
below 200 meters are familiar with the diffi- 
culty which exists in obtaining “pep” at the 
lower wavelengths. Now, it so happens that 
a phenomenon of “super-regeneration” is its 
increasing efficiency, as a ‘‘sensitizing” agency, 
with decreasing wavelength. In fact, a super- 
regenerative receiver may be made to operate 
very nicely at 1 meter. 


A Practical Receiver 


In Figs. A and B are illustrated United 
Radiobuilders’ custom-constructed super-regen- 
erative receiver, which covers a wavelength 
range of roughly 3 to 8 meters (more nearly, 
3.7 meters to 7.2); its schematic circuit is 
Fig. 1. In Fig, 2 are shown two details of 
construction; at A, the coils of the suppressor- 
frequency inductance L3-L4, and; at B, the 
end-plate which serves to hold the short-wave 
inductances L1-L2 and at the same time sup- 
port one end of the tuning condenser C3. By 
plugging in a different inductance unit as L1- 
L2, the minimum wavelength pickup may be 
reduced to 1. meter; adjustment of Cl and 
C2 will increase the maximum wavelength 
pickup. 

Following are the electrical values of all the 
parts used in this receiver: Condensers C1, 
C2, 30 mmf, (each), “compensator” type; C3, 
Cardwell Type 404-B, 105 mmf.; C4, 0.5-mf.; 
C5, .00025-mf.; C6, .0025-mf.; C7, 0.1-mf.; C8 
1, mf.; C9, .005-mf. Resistor R1, 2 megs.; 
h2, variable, 50,000 ohms; R3, R4, 2,000 ohms 
(carbon). Radio frequency choke R.F.C, is 
space-wound with 40 turns of No. 36 8.8.C. 
wire on a form %-in, in diameter. Coils L1, 
L2, each consist of 6 turns of No. 16 bare 
copper wire air-wound to a diameter of %-in.;: 
L3, 800 turns of No. 40 8.8.C. wire; L4, 1,500 
turns, No. 40 §.S.C, (core diameter, %-in.). 
Transformer T has a ratio of 3% to 1, 
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Fig. 2 


Parts construction data, 


In Fig. 2B, holes A and B are for the angle 
brackets; holes C, D, E, and F and for Gen- 
eral Radio tip-jacks; and G, H, and J, mounting 
holes for the end-plate of the tuning condenser. 

An Acme 30 ke, LF. transformer may be 
used in place of a home-constructed unit for 
L3-L4, 

Batteries are connected to this set by means 
of a battery cable, one end plugging into the 
5-prong socket which appears in the illustration. 
The chassis measures 6 x 8 x 2% in. deep; the 
front panel, 7 x 9 in. 

Super-reZeneration contributes the greater 
proportion of the sensitivity in this type of 
set, the receiver illustrated developing a gain 
of about 80 DB; consequently, volume and sen- 
sitivity control may be combined in the opera- 
tion of a single knob to vary the value of re- 
sistor R2. (Further information on this type 
of reception is contained in the article, “The 
Short-Wave Superregenode,” by Clifford KE. 
Denton. This description appeared in the 
August, 1931 issue of Rapio-Crarr. See also 
the July, 1931 issue of QST magazine.—Tech- 
nical Editor.) 

The design of suppressor-frequency coils L3- 
L4 is not critical; exeept that the frequency 
must be kept outside of the broadcast band, 
and near as possible to the audio end of the 


(Continued on page 694) 
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GODSEND for 


Radio ServiceCo. 


Dear Sir: 

After having used all of your 
publications in our work during the 
past seven years, we desire to com- 
pliment you on your new second 
edition Radio Encyclopedia. 

This certainly is the most com- 
prehensive and complete book we 
have as yet seen on the subject of 
Radio, and for anyone who really | 
wants to know the why and where- 
fore of Radio phenomena, it is a 
godsend. 

Wishing you continued success 
and in anticipation of your future 
works, we are 

Very sincerely yours, 
DEPENDABLE RADIO 
SERVICE CoO., 
Milton D. Delson, 
New York City. 














What the New Second Edition Radio 
Encyclopedia Gives You 


It gives you an explanation of every word used 
in radio. These explanations—or, rather, defini- 
tions—are not brief outline information like those 
of an ordinary dictionary, but they give in fullest 
detail, and at considerable length, the meaning 
and application of every word, phrase, general and 
special term used in the science of radio. They 
are written in plain, everyday English, easily 
understood by anyone. 

Practically every definition in the book is illus- 
trated by drawings, photographs, diagrams, or 
charts. All you need to do is to look up as you 
would in a dictionary, the word or phrase about 
which you are seeking information. Furthermore 
each page is key-indexed, for greater convenience 
and speed in locating any definition. All the Sub- 
ject-Matter is Arranged in Alphabetical Order. 


This greatly enlarged Second Edition Radio En- 
cyclopedia is an absolute necessity to everyone in- 
terested in Radio. It answers all radio questions, 
increases your knowledge and saves your time. It 
covers every known radio problem, and is a gold- 
mine of practical information for every radio man 


2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 


Printed on strong ledger paper, Loose-Leaf 
Arrangement 






8. GERNSBACK ae ts 
98 Park Place, New York, N. Y. 

Send me one copy of ye new Second Edition 
8. Gernsback Radio Encyclopedia. I enclose here- 
with $3.98, check or money order preferred. 
(Foreign and Canada, add 35c extra for postage.) 
Money refunded in full if not satisfactory. 
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RADIO DECOUPLING FILTERS 


O doubt you are all 

methods shown in Fig. 1 for the purpose 
of climinating coupling between stages by 
means of filters composed of chokes and con- 
densers or resistance-condenser combinations. 
The question often arises as to what values 
these components should have and as to the 
relative merits of the two systems. 

An empirical rule may of course be given 
in which we state that the condenser should 
be of such value as to offer a short path to 
ground for all currents involved as compared 
with choke or resistance, Of course, in cir- 
cuits carrying current there will be a voltage 
drop through the filtering resistors, and where 


familiar with the 


this current is high it is most economical of 
voltage to employ R.F. or A.F, chokes as the 
eircuit may dictate, For an example: in a 














XN FILTER RESISTORS 
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Fig. 1 


ircuit employing °71A tubes in the output, 
the maximum voltage available is not much in 
excess of 200 volts, and should we require a 
plate voltage of 180 for an R.F. amplifier tube, 
the drop created through a high filter resist- 
ance would be prohibitive, If we are using °45 
output tubes we have 300 volts available and 
can waste 120 volts in the filtering resistance 
if desired. The filter then can act in the 
double capacity of filtration and voltage redue- 
tion. The value will now depend upon the 
resistance required to drop the plate voltage 
of the R.F. amplifier tube to the required value 
and the filter bypass condenser will be chosen 
so that it effectively short circuits all stray 
currents to ground, 


Resistance Filter in R.F. Circuits 


There is a reason for employing a resistance 
type of filter in R.F. circuits employing the 
screen-grid tube which has excaped the atten- 
tion of most writers and which really pro- 


hibits the use of R.F. chokes in this connec- 
tion. Let us suppose that two filters are to 
be compared, The first employs a resistance 
of 100,000 ohms in conjunction with a .1-mf. 
condenser, which has a reactance of about 1.6 
ohms at 1000 ke, This condenser will effec- 
tively short circuit the resistance at all fre- 
quencies within the broadcast band and also 
will be effective as far as any harmonics pre- 


sent in the plate circuit of the tubes are 
concerned, Let us assume that the other filter 
fas an R.F. choke in place of the resistance 


which has a reactance of the order of 100,000 
ohms at all frequencies involved, The efficiency 
of these two systems is about equal so far 
as normal conditions are concerned, the only 
difference lying in the fact that the resistance 
of the R.F. choke will be but a few ohms and 
the voltage drop across it will be negligible. 
Filtration with the resistance remains effec- 
tive at all frequencies at which the reactance 
of the condenser is substantially smaller than 
the resistance employed, Thus with a resist- 
ance of 100,000 ohms and a 1-mf. condenser, 
which has a reactance of 16.000 ohms at 100 
cycles, the filtration would still be quite effec- 
tive. It is thus evident that, except in the 
case of the new variable-mu tubes, it is essen- 
tial that the resistance-capacity type of filter 
be employed to avoid interaction due to 


coupjing between stages in the power supply 
circuits. 
In A.F. circuits it is much cheaper to em- 


ploy resistance filters than to use A.F. chokes 
of equal filtering ability. In most cases the 
maximum voltage available for the power tubes 
is sufficient to absorb the voltage drop en- 
tailed. It might be noted that no de-coupling 
filters are required in push-pull circuits, as the 
signal voltages do not appear in the common 
circuits. There is a certain amount of second 
harmonic present, but not enough to make 
necessary the use of filter circuits or a con- 
denser to bypass the biasing resistance. In 
push-pull amplifiers employing °50 tubes it is 
sometimes necessary to employ a small choke 
in series with the common “B” supply, as these 
tubes are gassy and oscillation is likely to take 
place. Such an attempt at oscillation on the 
part of the tubes is easily suppressed by the 
use of a small choke in the plate supply lead. 

(The reader is referred also to the article, 
“The Effective Use of Bypass Condensers and 


Resistors,” by I. M. Greeley, which appeared 
in the August, 1930 issue of Rapio-Crarr.— 
Tech, Ed.) 
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(Continued from page 677) 


(It is important to remember that an ordi- 
nary condenser of low capacity will offer more 
resistance and develop a higher voltage across 
its plates than a larger condenser.) 

The primary coil will have two audio fre- 
quencies of its own, at times; also, the vibrator 
may be set at from 300 to about 1000 cycles. 
There is a 2 mf. condenser across the primary 
coil, which will resonate it at high audio (or 
low radio) frequencies, 

It will be seen that, ordinarily, the secondary 
can be tuned, so that a harmonic of its fre- 
quency will be the same as the fundamental of 
the primary. Also, that the period of the vi- 
brator can be some fraction of the secondary 
fundamental. 

The 5 meg. and 1000 ohm resistance, are 
used to load the secondary; and also, as a 
voltage divider and output connection, 

Either headphones or the input of an audio 
amplifier system may be connected to the posts 
marked, “‘output.” 


EMERGENCY “B” UNIT 
By Chas. A. Schuldt 

HAD an , need for some high 

voltage D.C. and not having a “B” elimi- 
nator handy, I built one in a short time from 
“junk box” materials, consisting of the follow- 
ing; three, 110V.-to-4V, bell ringing transform- 
ers T1, T2, T3;.a 4-prong socket and an ‘SO 
tube, V; an old audio transformer, T4; and 
two “Telephone” condensers, C1, C2. The 
diagram of connections shown in Fig. 3, was 
very satisfactory. 


This unit might be made as a shop “1” elimi- 


nator, by insertmy a few variable resistances, 
Ri, R2, across the plus and minus, to obtain 
the several voltages needed. 
A NEAT BALLAST TUBE 
By C. L. Small 
: ie mount a lamp bulb on a panel with an 

ordinary socket looks very cumbersome, 80 
the writer evolved the kink illustrated in 
Fig. 2. 

The lamp bulb was fastened in an old tube 
base and wires run out to the prongs. This, 
then, could be placed in a sub-panel socket, and 
used as filament ballast for a tube in an 
oscillator. 

A sealing compound held the lamp securely 
in the (ex-) tube base, 





HEADPHONES REPLACE THE 
DYNAMIC REPRODUCER 
By Alvin C. Porter 
OSTILITIES will cease for the late listener 
if headphones are used instead of the 
speaker; here's how. 

Disconnect the voice coil leads from the out- 
put of the speaker. transformer. The output is 
then wired to the center terminals of a small, 
D.V.D.T, switch, as shown in Fig. 4. The 
voice coil leads, which should be fastened to 
the fiber insulators for support, are connected 
to two of the switch terminals. Connect the 
phones to the two remaining terminals. 

In operating, the switch is thrown in 
position for the speaker; the other, for 
phones. The switch is mounted in the 
together with the necessary binding posts. 


one 
the 
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WHAT DOES RADIO 
OFFER YOU 
TODAY? 





- . . and how you 
may get the correct 
training at. . 


“ G@ 


HRILLS . . . excitement . . . ad- 

venture . . . and advancement. 
That is what you have a chance to win 
in radio. For this great industry has 
many different branches—each with a 
great future. 


Consider a few. There is aviation 
radio, television, broadcast station and 
studio operation, the talkies, and many 
others. But no one—no one—can ever 
hope to get ahead in radio without the 
proper training. 

Such training is offered at America’s old- 
est radio school—RCA Institutes—founded 
nearly a quarter century ago. There are now 


four big resident schols, in New York, Bos- 
ton, Philadelphia and Chicago. Each has 





¢ 





quip Each has a large corps 
| of expert teachers with practical experience. 
You may take either elementary or advanced 
courses of practical radio. New classes begin 
| about every six weeks. For those who cannot 
| attend these resident schools, RCA Institutes 
| has prepared a complete series of extension 
| courses for home study. As part of many of 
these courses special home laboratory is 
available. Both type of study benefit, too, 
from our association with radio’s largest 
research laboratory. 


| 
| 
| 
| 


RCA Institutes has more than 23,000 
graduates, many of whom hold responsible 
positions in radio. So delay no longer, if 
you would enter radio. Mark and mail the 
convenient coupon now. In a few days our 
general catalog and complete information 
about RCA Institutes will be in your hands. 


A Radio Corporation of American Subsidiary 
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RCA INSTITUTES, INC. 


Dept. RT-5, 75 Varick Street, 

New York City 

Please send me yous General Catalog. 
m checking below the phase of radio in 
which I am interested. 


C) Aviation Radio 


Talking Pictures 
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CONVERT OLD SETS 
INTO DOLLARS! 


Replace worn-out condensers at little 
cost and put those old sets back into 
service. It’s profitable business if you 
use the Special Dubilier Service Kit 
—a useful package containing 25 
assorted sections for by-pass and filter 
block repairs, ranging from .1 to 2 
mfd., 200 to 400 volts. 
List Price, $10.50. 
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ORDER NOW! Carry the kit in your 


service bag and start 
cashing in on the profitable business of repairing 
old radio sets. Write for free copy of new 
General Catalog No. 121, 


DUBILIER 
Condenser Corporation 
4377 Bronx Bivd New York 


Radio Service Men:— 
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Resistor Values 
do YOU use most? 

















Out of 400 values made—only 
24 found a place in the EX- 
STAT kit. This original resisto 
kit for service men covers 95% 
of replacement calls. It puts 
the right value instantly at your 
finger-tips. ‘‘Original-equipment”’ 
quality, now priced 40% lower 
than 1931. Just send postcard 
for list of values and special 
introductory offer. 


TILTON MFG. COMPANY 
15 East 26th Street 
(Dept. RC) NEW YORK 
Headquarters for 
EX-STAT specialties 
- «+ +» DESIGNED for 


radio service men. 





FOR SHORT WAVE 
BROADCASTING 
Reg. Price Was $75 
l. 8. Gov. power gen- 
erator for radio trans- 
mitting made by West- 
inghouse. Ideal for 
Amateur Broadcasting, 
Limited quantity pur- 
chased from U, 8. Gov, 
Signal Corps. 250 to 
500 meters. 200 watts, 110 Volt R.P.M. 4500. Can be 
connected direct, belt driven or wind propelled for Aero- 
planes. Guaranteed new and mage Worth $75.00, but 
while they last, only $4.95, plus shipping charges. Send 
check or money order. 

NATIONAL JOBBING & EXPORT CO. 
109 W. Lake St Dept. (85 Chicago, 111. 


NEW 1932 HAND- 
LAPEL MIKES 


No. 306—Single Putton $5.00 
No. 501—Single Button 10.00 
No. 503—-Two Button.. 15.00 
and 15 other typeg for 
every occasion, 

Also Direct Manufacturers of 
Amplifiers, Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 


MILES REPRODUCER CO. 
26 East 22nd St., N. Y. C. 
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THE V. T. VOLT- 
METER IN RADIO 


(Continued from page 676) 


from the receiver when this input signal has 
a local field strength equal to the input in 
microvolts, as indicated on the curve directly 
above the frequency of the signal; thus, to 
determine the sensitivity of the receiver in 
microvolts-per-meter at any point (assuming an 
antenna 4 meters in height as standard), a 
selected point along the curve (in microvolts) 
is divided by 4. 

The selectivity curves are plotted with ficld- 
strength ratios (input microvolts) as the ordi- 
nates, and the kilocycles off resonance as the 
abscissas. The first quadrant of the graph (to 
the right of the center or zero line) is plotted 
in minus kilocycles off resonance, while the 
second quadrant (to the left of the center 
resonance line) is plotted in plus kilocycles 
off resonance. 

The field strength ratio at any frequency is 
the input in microvolts compared to the input 
at resonance. The selectivity rating of a re- 
ceiver is defined as the width of the resonance 
curve when the input signal strength is both 
10 and 100 times that at resonance. Thus, in 
Fig. 2, the selectivity is 20 ke. at 10 times 
normal and 40 ke. at 100 times normal, (Nor- 
mal being the input to the receiver at 
resonance, ) 


Measurement of R.F. Inductance 


The measurement of inductance cannot be 
accomplished directly with the voltmeter, The 
instrument is used as an indicating device 
only. 

Two dependable methods are given in the 
following paragraphs. The set-up for the sub- 
stitution method is given in Fig. 3, while that 
of the known frequency-capacity method is 
given in Fig. 4. 

In the substitution method, the only known 
factor necessary is the calibration of the vari- 
able-inductance standard, The condenser C 
need not be variable. The coupling between 
Lo and Lp should be very loose, The oscillator 
is tuned to a frequency which need not be 
known, but must be in resonance (indicated by 
the maximum deflection on the V.T. voltmeter) 
with the oscillatory circuit formed by the un- 
known inductance, the 2-turn pickup coil Lp, 
the condenser C, and the resistance R which 
should be about 5 ohms. When the maximum 
indication is obtained on the V.T. voltmeter, 
connected at V.T.-D, the standard inductance 
is substituted for the unknown inductance. A 
convenient means of doing this is with a 
D.V.D.T. switch as shown. 

Care should be taken that the settings of the 
oscillator, pickup coil, or any portion of the 
wiring are not disturbed. When the standard 
inducfance has been substituted for the uh- 
known, it is then varied until maximum indi- 
cation is obtained on the V.T. voltmeter. The 
calibration of the standard inductance at the 
maximum indication is now determined. This 
value is the exact inductance of the unknown 
coil. 

In the known frequency-capacity method 
shown in Fig. 4, the oscillator is adjusted to 
some known frequency; coupling between the 
oscillator inductance Lo and the unknown in- 
ductance Lx is made as loose as possible. 

The calibrated condenser is then varied until 
the circuit is brought into resonance with the 
known frequency of the calibrated oscillator 
as indicated by the maximum deflection of the 
V.T. voltmeter which is connected across the 
f-ohm resistance R (shown at V.T.-E). 

By calculation, the inductance Lx may be 
determined by the following formula: 

LC 
Ls&z= -—_—- 
cl 

Where LC is the oscillation constant of the 
frequency, and (1 is the capacity in micro- 
farads of the calibrated condenser C. 

The oscillation constant for the frequency 
may be obtained from the LC table given by 
Mr. Denton on page 55 of the July 1931 issue 
of Rapro-CraFrr, 

If the operator does not have access to such 
a table the inductance may be calculated by 
the formula given below: 
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Experimental 
Equipment 
Given 


FREE 


to Every 
Student ! 























Size of Cabinet: Height, 2214”, Length, 
17%"; Weight 25 Ibs. 


We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard laboratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents. 


Opportunities in Chemistry 


Chemistry offers those 
who are ambitious and 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
ef all kinds pay tempt- 
ing salaries to get the 
right men. Opportunities 
abound on every hand. 
, You can study Chem- 
istry under the _ well- 
nown instructor, T. 
Dr. T. O’Conor O’Conor Sloane, A.B... 
Sloane A.M., Ph.D., LL.D. 





You Can Learn at Home 


Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 
many experiments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 


Easy Monthly Payments 
The tuition is very low, and includes your 
laboratory outfit—there are no extras to buy 
with our course. You can pay in smail 
monthly amounts, and we show you how to 
earn the course of the whole cost as you go 
along. 


CHEMICAL INSTITUTE OF 


NEW YORK, Inc. 
HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 


Mail the Coupon NOW! 
ee ee ee ee ee ee ee 
CHEMICAL INSTITUTE OF NEW YORK. 
Home Extension Division 
19 Park Place, New York, N. Y. 

Please send me at once, without any obligation 
on my part, your Free “Opportunities for 
Chemists,’’ and full particulars about the Experi- 
mental Equipment given to every student. Also 
please tell me about the latest reduction in tuition 
price and your easy plan of payment. 
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v 
eee 
f 
Lx = — ~ + 
K2xC 
Where V is the velocity of propagation (299,- 
$60,000 meters per second), f is in cycles per 
second, © is the capacity in microfarads, and 
K is 1882 (if the inductance is expressed in 
microbenries). 


Measuring Mutual Inductance 


The set-up for the measurement of mutual 
inductance is given in Fig. 5. As in the case 
of measuring other inductances, this cannot be 
measured directly. 

The resistance R is of 5 ohms and the con- 
denser C may be fixed or variable although the 
variable is preferable. The inductances L1 and 
L2 are arranged in the exact manner in which 
they are to be coupled in the receiver. If pos- 
sible, they are attached together as, for in- 
stance, the primary and secondary of the ordi- 
nary R.F. tuned transformer, The _ triple- 
pole double-throw switch is convenient although 
not necessary. In any event, the inductances 
are first connected so that their flelds aid or 
add, The true inductance of the combination 
is then measured. This corresponds to position 
A of the switch. The inductances are then 
arranged so that their fields oppose or sub- 
tract: this corresponds to position B of the 
switch. The true inductance of the combina- 
tion with the fields opposing is now measured. 

From the formula following, the mutual in- 
ductunce M may be determined : 

La Ls 
M = —----- 
4 

Where La is the inductance of L1 and L2 
adding: Ls with their inductance subtracting ; 
and M is the mutual inductance in micro- 
henries, 


True Inductance 


It is thought pertinent at this time to describe 
the determination of true inductance, although 
this has no direct bearing on V.T. voltmeter 
measurements. Llowever, to determine mutual 
inductance it is necessary that the true in- 
ductance of the coils be known. 

All inductances have distributed capacity 
which in reality is in shunt with the inductance 
of the coil. The true inductance and the dis- 
tributed capacity give us the apparent induc- 
tance of the coil, 

When the apparent inductance of a coil is 
known (the latter measurement is described 
in a following paragraph), the true inductance 
may be determined with the following formula: 

La 


Lt = ——_ 
Cd 
ings. 
c 
Where Lt is the true inductance in micro- 
henries, La is the apparent inductance, Cd is 
the distributed capacity, and © is the tuning 


capacity with which the apparent inductance 
of the coil was determined. 


Distributed Capacity of Inductances 


Distributed capacity of inductances may be 
determined by either of the two methods de- 
scribed here. Both will give accurate results, 
The setup in each instance is the same as that 
given in Fig. 4. 

The inductance, of which the distributed 
capacity is to be determined, is connected as 
Lx in the figure, A minimum of four readings 
at different frequencies with different capaci- 
ties of the calibrated condenser C are made, 
These readings of the calibrated condenser are 
plotted as abscissas, against the wavelength 
Squared as ordinates, on cross-section paper. 
The result will be practically a straight line. 
This line is continued to the negative value 
of capacity which is on the left of the zero 
capacity point. The distance between the point 
of intersection with the horizontal line and the 
zero point will be the distributed capacity of 
the coil. 

The second method is somewhat easier. The 
condenser C ix adjusted to about 75 per cént 
of its total capacity. The coil to be measured 
is again Lx; call this capacity C1. The oscil- 
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lator is now brought into resonance by using 
the V.T, voltmeter as previously described, The 
capacity of the calibrated condenser C is now 
reduced to a value about one-quarter of its 
total capacity, until a maximum indication is 
obtained on the V.T. voltmeter at resonance 
with the second-harmonic of the oscillator. 
The oscillator is not disturbed from the original 
setting. The capacity of the standard con- 
denser at this setting is designated as Cz. The 
distributed capacity Cd is determined by cal- 
culation from the formula: 


C1 — (4x C2) 
. 3 


Measurement of Variable and 
Small Fixed Capacities 


The measurement of variable and small fixed 
capacities up to approximately ,006-mf. is easily 
accomplished using the same set-up of appa- 
ratus as given in Figs, 5 and 4, The positions 
of the standard inductance and the standard 
variable capacity C are interchanged; the un- 
known capacity being placed in the position 
formerly occupied by the inductance under test. 
The maximum indication on the V.T. voltmeter 
is obtained in the same manner as for the in- 
ductance tests. The oscillator is brought into 
resonance with the oscillatory circuit which is 
tuned by the unknown capacity. The calibrated 
standard capacity is next substituted for the 
unknown after which the oscillatory circuit is 
brought into resonance with the oscillator by 
its use. The capacity of the calibrated con- 
denser will then be the same as the unknown 
capacity, the value of which is determined from 
the condenser calibration curves. 

When the set-up given in Fig, 4 is used for 
the determination of unknown capacities, a 
standard fixed inductance is used, This ts 
placed in the circuit with the unknown capacity 
as shown in the figure and the calibrated 
oscillator brought into resonance with the oscil- 
latory circuit as indicated by the maximum 
deflection of the V.T. voltmeter. Knowing the 
value in microhenries of the standard indue- 
tance and the frequency of the calibrated oscil- 
lator, the capacity may be determined by cal- 
culation from the following formula: 


Lc 
Cx = ——. 
L1 


Where LC is the oscillation constant of the 
frequency, L1 is the inductance in microhen- 
ries, and Cx is the value of the unknown ca- 
pacity in microfarads, 

If the LC table is not handy, the capacity 
may be determined from the following formula : 


Vv ) 
2 
¢ 
cx = ——————— 
K2xL 
Where V is the velocity of propagation 
(299,800,000 meters per second, f is in cycles 
per second, Cx is the capacity in microfarads, 
and K is 1882 (a constant), and L is the in- 
ductance in microhenries, 


ELECTRICIAN ADDS 
CAT TO KIT 


Rapio-CraFr reproduces below a little yarn 
that might well be applied to Service Men 
attempting to install an antenna in a tough 
spot. 

Paul Long, Kingston electrician, recommends 
that every electrician carry a cat! 

Long had the job of running a cable through 
the top of a house, but between the roof and 
ceiling there was hardly room for him to 
squeeze in and the distance was eighty feet. 

Then he had an idea, He cut a hole in one 
end just under the roof, tied a string to a 
cat’s tail and shoved it in. Then he closed 
the hole, leaving an inch-wide opening and 
cut another hole where he wanted the other 
end of the cable. He had a long wait, but the 
cat finally appeared at the second hole. Long 
jon his cable to the string and completed the 
ob, 





National Union Is making an extra- 
ordinary offer to all service men 
and dealers—a high quality tube 
tester, an oscillator and output 
meter, and a visameter. Three 
valuable pleces of radio service 
equipment... 

All absolutely free. You can have 
any one or all of these pleces of 
equipment. Simply, easily and 
absolutely without charge. 

This offer by National Union lasts 
for a short while only. Act at once! 
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NATIONAL UNION RADIO CORP. 
400 MADISON AVENUE, N. Y. C. 


Please tell me how | can have any one 
or all of the above equipment tree. 


sane R. C. 
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ROYAL 
SHORT WAVE RECEIVER 
Screen Grid—Power Pentode 
SPECIAL 
PRICE 


$1 4-95 


Set of Tubes $2.20 
Batteries $5.45 





Royal Model RP List Price $25 
WORLD WIDE RECEPTION GUARANTEED! 


This new super-sensitive receiver works on any antenna 
and tunes from 14 to 200 meters, (550 meter coil 75e 
extra.) It is sturdily constructed on a heavy metal chassis 
and enclosed in a neat crackle-finished cabinet. A full- 
vision dial and a combination regeneration-volume control 
(with automatic switch) makes tuning remartanly Sal; 

Use of a -232 sereen-grid detector and a ¥-233 
power pentode amplifier gives extreme pO and 
tremendous volume. 

Send your order (with a one _ deposit) NOW for im- 
mediate delivery and enjoy A NEW_ THRILL! 

Distributed by 


HARRISON RADIO CO. 


142 Liberty St., Dept. R-5 New York City 
Dealers Wanted—Write Now for Details! 
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NEW 
Radio Handbook 


and Wholesale Catalog 
Sent postpaid anywhere for only 


25 Cents 


Hard to Get Parts—We have them. 


Send us your Repair work 
for estimate. 


Grant Radio Laboratories 
6521-C South Halsted Street, Chicago, Ill. 
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TAU-REX CONVERTS 


ANY D.C. MILLIAMMETER INTO 
SENSITIVE A.C. METER 
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TAU-REX is « new copper-oxide rectifier which 
can be applied to any d.c. Milliammeter to 
convert a.c. to d.c. Size '/4" x 3%". 


FULLY GUARANTEED 
pei be shipped postpaid promptly upon 
receipt of $3.00 (check or money order). 
Price Complete with Diagrams and Instructions. 


LEO TAUSSIG 
3245 - 37th St. Astoria, L. |. N. Y. 


G.E.PHONOGRAPH MOTOR 
ELE, EE 


“ 












Synchronous 110 Volt, 
60 Cycle, 80 R.P.M. 


Can be installed in 
iso place of old fashioned 
hand winding spring 
motors. Also many other uses. These 
G,. E. moters are all brand new in original 
factory cartons. Fully guaranteed $12.00 value only 
$3.95 including 12 in. turntable. Shipped Prepaid 
Manufacturers and dealers write for Special quantity price. 
TIONAL JOBBING & EXPORT CO., 
Lake St., Dept. 175 Chicago, ti. 


SAVE SERVICE 

“ TIME.:/-MONEY 
TRUVOLT RESISTORS, 

"cues with adjustable clips, mean 


quicker service and fewer parts 
to stock. All standard sizes. 
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CRATER LAMPS 


(Continued from page 662) 


station. Note that this and the following cir- 
cuits are so arranged that the variable resistor 
ix always connected on one side to ground, 
Thus, no high-potential parts are placed on the 
control panel, 

The disadvantage of this circuit is that vari- 
ations in the control resistor (R2) vary the 
voltage drop across the plate resistor R, and 
hence change the plate voltage and alter the 
tube’s characteristics. Furthermore, the max!- 
mum amount of D.C. voltage available for the 
crater is only that between the plate of the 
tube and ground; and is less than the value 
supplied by the power pack, due to the drop 
across the resistor R. One way of overcoming 


| this disadvantage is to use an iron-core choke 


coil in place of the resistor R. Even then, 
the total current passed through the choke is 
large and may affect its characteristics by 
saturating the core, 

In the diagram of Fig. 1C, the disadvantages 
of the one of Fig. 1B are overcome by making 
the D.C. supply to the crater tube independent 
of the output tube. The D.C. for the crater 
is obtained directly from the plus “B” power 
supply, and the amount of current is controlled 
by the 0- to 50,000-ohm variable resistor R1 
mounted on the front of the receiver panel. 

The A.C, signal current obtained from the 
load resistor R passes through the 1,-mf, con- 
denser © to the crater lamp, 

This simple circuit gives unusually good 
results with most crater lamps and is highly 
recommended, The use of resistors throughout 
gives faithful response over a wide frequency 
range, resulting in good picture definition. 

While the A.C. impedance of a crater lamp 
varies with the size of the crater, it is usually 
much lower than the impedance of the usual 
power tube. For this reason the output tubes 
are connected in parallel instead of in push- 
pull. Even with this connection the impe- 
dances do not match, and the efficiency of the 
circuit is low. 

Because of the wide frequency response 
necessary for good picture definition, iron-core 
matching transformers have been considered 
impractical by television authorities and con- 
sequently few have tried them. But when we 
consider that the lowest frequency required 
at 20 pictures per second is 1,200 cycles, it is 
well within the realms of possibility to design 
a very efficient transformer having sufficiently 
flat characteristics between 1,200 and 40,000 
cycles for excellent picture detail, 

In the circuit of Fig. 1D, an ordinary dy- 
namic loud-speaker output transformer, having 
a center-tapped primary (for push-pull connec- 
tion) and a secondary to match the usual 
voice coil, was employed; and amazingly good 
results were obtained. This circuit is in other 
respects the same as that shown in Fig. 1C, 
the transformer being inserted to match the 
impedances more nearly and obtain’ brighter 
images. And it works. Condensers C and C1 
are each 1.-mf. capacity ; T is the transformer : 
Ri the 0- to 50,000-ohm control resistor: and 
R2 a 0- to 10,000-ohm resistor which usually 
is not required in the cireuit, but helps to 
prevent flickering of the lamp in some cases, 
It will be noted that no D.C. flows through 
the transformer windings. 

The circuit of Fig. 1E is similar to that of 
D, except that the primary of the transformer 
is used as a center-tapped choke, giving a 2- 
to-1 step-down ratio. It works better than that 
in D with some crater lamps. 

In these transformer circuits, negative im- 
ages were at first obtained. These were re- 
versed by changing the method of detection, as 
previously explained, 

Figure 1F is somewhat similar to that shown 
in D except that the matching transformer is 
connected directly in the plate circuit of the 
tube. The advantage is that the tube gets a 
higher plate voltage, and the disadvantage is 
that the transformer core may become satu- 
rated. A push-pull output circuit, with the 
proper transformer, may give excellent results, 
Resistor R1 controls the D.C., and R the A.C. 
through the lamp. In most cases, R may be 
eliminated, 


(Continued om page 696) 
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|THE RADIO EXPERIMENTER'S MAGAZINE, 




















At All 4-Color Cover 
Large 9x12” in Size 
Newsstands Over 200 Illustrations 


APIDLY increasing each day are the number 

of experiments in the Short Wave field—de- 
velopments which are bringing to this br anch of 
radio thousands of new “‘thrill seekers.” Experi- 
menters, as in the early days of Radio, again have 
the opportunity to bring about stirring new inven- 
tions. Read in SHORT WAVE CRAFT, the 
Experimenter’s Magazine, how you can build your 
own Short Wave Sets, both transmitters and_re- 
ceivers. SHORT WAVE CRAFT is exclusively 
a short wave magazine—the kind you have wished 
for so long. 


Interesting Articles in the Current Issue 


New 2-R.F. Pentode Short Wave Receiver. 
Building an S-W Super-Het. 

The Denton S-W “Stand-By” Receiver—Works 
Loud-Speaker on 3 tubes. 

A 17 to 300-Meter S-W Receiver. 

Heinrich Hertz Institute (Berlin) 

4.9-Meter Receiver 

Experiments with 3-Meter Transmitter. 

A Practical 5-Meter Transmitter, 


SPECIAL OFFER COUPON 


meee aera esa eee asec ea ease esas aes aS a ese 
bj a WAVE qaert RC- 
Park Place, York, N. Y. 
GeT aspauaatean OFFER 
‘a As per your Special Offer, I enclose $1.00 (Canada and 
+ foreign $1.20) for which enter my subscription to 
SHORT WAVE CRAFT for 8 months. (I understand that 
your regular rate for a year’s subscription is $2.50). 
CO Mail me a sample copy of SHORT WAVE CRAFT for 
which I enclose 15c (U. 8S. Stamps or coin accepted). 


NOMO ..ccccccccccccccccccccscccccccccccccscccesccccosss 


AGGTEES 2. ccvcccccvesccccccccccccccccccccececececoeseess 
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TELEKTOR—THE RADIO ROBOT 


(Continued from paye 664) 


prevent wasting power while the speaker is 
not in operation, 


The twelve push-buttons that control mo- 
tors are a little different in operation, as they 
must be pushed down and held down until the 
desired condition is attained. The operation 
of these motor-controlled buttons is relatively 
simple. These buttons are divided into two 
sections, a “LOWER CHANNEL” and an 
“UPPER CHANNEL.” The lower channel 
push-button turns the dial continuously toward 
the 550 ke. (No. “55” on the dial) end of the 
scale, as long as the push-button is depressed. 
The “HIGHER CHANNELS” push-button like- 
wise turns the dial continuously toward the 
1500 ke. (No. “150") end of the dial. These 
two push-buttons may be used for cruising or 
hunting for stations. When a desirable sta- 
tion is located, the finger is immediately re- 
moved from the button; for instance, in tun- 
ing toward the shorter wavelengths, the 
“IIIGHER CHANNELS” button is depressed 
until a desirable station is located, at which 
time, as stated above, the finger is removed. 
If closer tuning is desired, then the “LOWER 
CHANNELS” button is depressed which turns 
the dial in the reverse direction. With a little 
practice, however, it is a relatively simple 
matter to tune in an unknown station by means 
of these two buttons. It is convenient to fig- 
ure that the motor unit, driving the tuning 
dial of the radio receiver, travels at an average 
rate of six channels per-second when oper- 
ated on a 110 volt, 60 cycle line, or about five 
channels per-second on a 50-cycle line. (A 
channel is 10 ke, wide.) 

The “INCREASE VOLUME” button, when 
held down continuously, increases the volume 
until a maximum point is reached. The “RE- 
DUCED VOLUME” button continually lowers 
the volume as long as the button is depressed, 
until minimum volume is reached. 

These buttons operate the same for the 
phonograph as for the radio, provided a phono- 
graph relay has been installed. 


Tuning of Favorite Stations 


Every person has a number of stations to 
which he listens more than others. To make 
the tuning of these stations more convenient, 
the remaining eight buttons are used. It is 
really here where the Telektor is a true Radio 
Robot. Each of these eight buttons controls 
a contact which is mounted on a commutator 
arrangement in the motor unit. Suppose, for 


_ instance, that one of these buttons has been 


set by the installation engineer for 800 ke. 
In other words, one of your favorite stations 
is operating on a frequency of 800 ke. When 
this particular button is depressed and then 
released, the dial continuously rotates until 
the station is tuned in, and then it stops. Thus, 
it is possible to control the tuning of eight dif- 
ferent stations at any of the remote points that 
were wired during the installation. 


Different Systems 


There are three different Telektor systems 
available. The type “X” is for wiring in walls 
to extension Telektor Boxes and controlled out- 
lets in which there are no relay-controlled ex- 
tension speakers. The type “Y" system is for 
wiring in walls to loud speaker outlets and 
built-in dynamic speakers when there are no 
extension control positions. The type “Z” 
system is for wiring in walls for extension 
loud speakers and control position. In all of 
these systems, a visual tuning meter is located 
on the Telektor Boxes, as shown, so as to pro- 
vide accurate tuning without actually listening 
to the station itself, 

It might also be mentioned at this time 
that the radio set may be controlled manually 
even though the Telektor Motor Unit is at- 
tached. In fact, the manual operator may 
take control of radio tuning radio and pho- 
nograph volume and “ON-OFF” switch func- 
tions away from Telektor Boxes so that he 
retains sole or “Master” control of the system, 
although persons in distant rooms are still free 
to turn on and off the loud speakers that are 
controlled by relays. 





A MODERN TUBE CHECKER 


(Continued from page 671) 


tube is normal the meter reads in the center 
of “GOOD for both tests. If one or the other 
button test reads in the “BAD” section or in 
the “GAS” section, it indicates the tube may 
have misplaced elements, incorrect plate impe- 
dance, incorrect emission, incorrect space- 
charge properties, or ionization from the pres- 
ence of gas. This same interpretation will be 
given for a °50 or any other UX tube placed 
in the same socket, the only operation required 
being the turning of the selector knob to point 
to “50,” or any other number that corresponds 
to any other type of tube under test. 

Tubes having high mutual conductance will 
read higher in the “GOOD” section, until a 
point is reached where the tube is not high 
mutual conductance, but has gas content. The 
meter then reads in the “GAS” section, 

This instrument will also indicate on one 
jeweled pilot lamp all plate or screen-grid to 
control-grid, filament or heater shorts imme- 
diately the tube is inserted in a socket. If 
the test buttons should be pressed when such 
a shorted tube is in the test socket, or if 
the tube is shorted from plate or screen-grid 
to cathode, it will not injure the indicating 
meter, (but the pilot lamp will light or re- 
main lighted). 

Rectifier tubes such as the °80 and ’81 and 
all screen-grid and pentode tubes are tested 
in the same manner. 


Voltage Ballast 


To secure this simplicity it was first neces- 
sary to design an electrical circuit for placing 
separate meter shunts and tube voltages in 
proper relation when the one selector knob 
was moved; to provide means for adjusting 
the transformer to different line voltages ; and 
to indicate the proper setting, and all at mini- 
mum cost in apparatus. These conditions were 
met by using a rectifier tube and marking the 
meter scale at a determined point, Thus, when 


the input voltage is to be adjusted, a button 
is pressed, connecting the rectifier into the 
meter circuit and if the needle of the meter 
does not point to the mark, the ballast control 
knob is to be adjusted. 

The transformer output current at certain 
voltages at times reached high limits, due to 
short circuited tubes creating a completely 
closed circuit, which, if the current was not 
held within definite limits, would destroy the 
shunts, burn out the current-limiting pilot 
and injure the meter. Also, the transformer 
current and voltages had to be held to close 
limits in order to maintain constant values on 
the 56 different meter shunts; and to control 
the meter calibration, 

The main problem encountered in this re- 
spect, after transformer design, was the effect 
on the input current by use of the usual vari- 
able resistance or “ballast” im series with 
the primary. With the definite output 
limitations, a variation of line voltage would 
necessitate adjustment of the ballast, which in 
turn would alter the amount of resistance in 
the series circuit. This variation of resist- 
ance would effect the current input and in 
turn effect the output current—a “vicious 
cycle.” 

To overcome this defect, the ballast was dis- 
continued and the transformer primary tapped 
to a rotary adjustment switch, but the same 
mechanical operation was retained. That is— 
the adjustment of line voltage requires press- 
ing a button to throw the rectifier in cireuit 
and then turning the small knob to bring the 
meter needle to the mark, This operation 
is required only where line voltages vary. 
(For convenience, the “ballast” type of con- 
trol is illustrated in Fig, 1.— Technical 
Editor.) 

It was then found necessary to slightly alter 
the shunting system to make any variation in 
tube test reading correspond proportionately 
only to the variation in line voltage, 
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| find it Pays 
to use JEWELL 


professional equipment 


E rienced radio servicemen find that 
the h degree of accuracy, convenience, 
and thoroughly dependable operation of 
ewell Service Instruments result in profits 
hat more than offset any saving to be 
gained by using obsolete or inexpensive 
make-shift equipment. 


These instruments enable servicemen to 
work more cagisly and more acurately— 
saving time on jobs, thus doi a greater 
number of jobs each day and also reducing 
complaints and repeat calls to a minimum. 


Jewell 444 Set Analyzer 


Socket current and voltage 
tests on all sets, including 
those using output and rf 
pentodes. Twenty-four meas 
uring ranges for wse with 
test leads Triple range 
output meter Two range 
capacity § teat Non-shatter- 
able meter glasses Test 
cord detachable at analyzer 
panel Simplified switching 
system separates AC and 
D.C. tests Large, easy to 
read meter with 2-5/16 inch 
long scales Panel and over 
fifty other parts molded of 
bakelite to assure permanence 


Jewell 563 Test Oscillator 


Three frequency band 
broadcast 550 to 1,500 K.C.; 
low intermediate 125 to 175 
K.C.; and high intermediate 
160 to 280 K.C., covered by 
fundamental waves Calibra 
tion curves carried in cover 
Entire unit, including bat 
terles, shielded by heavy 
metal carrying case Sep 
arate output for neutralizing 
Furnished complete with shielded output lead, batteries, 
and one °30 type tube, 
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THEORY AND CONSTRUCTION OF ATTENUATORS 


from 1.5 volts, on the input side, to .15 volts, 
on the output side. This loss expressed logar- 
ithmically is as follows: 


loss in decibels = 20 log vi 
Vv: 
= 20 log 1.5 


5 
20 log 10.0 
20 X 1.0 
loss in decibels = 20.0 


or, a 20 decibel loss is to be incurred between 
the input and output terminals of the network 
to be designed, This is the same as saying that 
by reducing the voltage from 1.5 volts to .15 
volts, or in the order of ten times, a loss of 
twenty decibels has taken place, 

The first problem to be considered is what 
type of network shall be used to cause this 
loss in voltage. 

In communication circuits, two types of net- 
works used for this purpose are: 

(1) “II'-type pad 
(2) “T-type pad 


The H-type pad will be discussed first, and 
a complete discussion will be given showing 
the method of obtaining the desired twenty 
decibel loss by the use of this pad in our own 
problem. 

The H-type pad is so called because it is 
composed of five resistances taking the form 
of the letter “H". This pad is designated as 
a balanced network, in that an equal number 
of resistances (Z1) are used in the series arms 
on both sides of the line as shown in Fig. 2. 
In some circuits, the shunt arm Z2 may be 
divided into two equal parts, with the mid- 
point grounded, This balances the entire net- 
work with respect to ground, 

At this point an investigation of certain 
factors which must be considered in trans- 
mission circuits will be given in order that 


(Continued from page 661) 


an understanding of the problems encountered 
in voice transmission will be had. It is of the 
utmost importance that a general knowledge 
of the circuit characteristics be obtained, so 
that when the design of the pads is taken 
up, maximum efficiency may be obtained from 
the transmission line in which the pad is 
to be placed. 

In Fig, ° is shown the output circuit of an 
amplifier feeding a transmission line, at the 
far end of which is located an input trans- 
former T1. 


The transformer (T2) used im the output 
circuit of the tube is called a_ tube-to-line 
transformer or output transformer, in that it 
transfers energy from the tube to the trans- 
mission line. The secondary side of this trans- 
former is called the source impedance of the 
line, for the energy induced in this winding 
is the energy transmitted along the line. This 
transmission line, we can assume, terminates 
in the primary side of an input transformer 
(T1), whose secondary side is in the grid 
circuit of a vacuum tube. This transformer is 


called a line-to-tube transformer or input 
transformer, as it transfers the energy from 
the line into the tube. The primary of this 


transformer is known as the load or terminat- 
ing impedance, as the transmission line can 
be considered as ending at this point, for the 
primary side completes the transmission line, 
and the secondary side is considered in an- 
other circuit, 

In communication circuits the source and 
load impedances of the transmission line have 
been standardized in most cases to 200, 500, 
and 600 ohm lines, Therefore, if ZS, the source 
impedance, equals 200 ohms, then the load 
impedance ZL must also equal 200 ohms in order 
to prevent so-called “reflection” losses from 
being set up in the circuit. It is these reflec- 
tion losses that will now be discussed. 


Reflection Losses 

The speed with which electromagnetic waves 
travel is the same as that of light, or approxi- 
mately 186,000 miles per second, This speed 
is attained only in a _ circuit having zero 
losses, which of course is not obtainable in 
practice. All circuits have some losses, and 
in transmission lines these losses increase as 
the frequency increases. The speed of the 
transmitted waves is retarded slightly by the 
losses of the line, and by what is known as 
“skin effect’ of the line conductors. (Skin 
effect is the forcing of the current to flow 
along the outer surfaces of the conductors.) 
As the frequency increases, the inductance 
inside the conductor (mostly in the center) 
increases, thereby offering a greater opposition 
to the flow of current within the conductor, 
and consequently the current is forced to travel 
along the outer surface of the wires. The re- 
lationship which exists between inductance, 
capacitance, and the velocity of light is: 


LC =lIorV= I. 
y: VLC 
where V velocity of light in miles per second 
inductance in henries 
capacitance in farads 


oud 


Cc 


If a frequency of 100 cycles per second is 


impressed upon a circuit of infinite length 
1 
(no end), at the end of —-— of a second the 
000 
186000 


wave will have traveled ——-— or 186 miles. A 
1000 


part of such a wave is shown in Fig. 4. This 
circuit is said to have a full wavelength for 
the frequency of 1000 c¢.p.s. (cyeles per sec- 
ond). In this circuit, when the first part of 
the waves arrives at a point 186 miles distant 
from the start of the transmission line, the 
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tents, it will be seen 
that the book contains 
only such material as is 
constantly needed and can 
be practically applied by 
the man who is doing or 
making things. 


Every formula has been 
selected with a view to its 
usefulness to the experi- 
menter and practical tech- 
nical man. 


Not only _that.—This 
book is intended to serve 
directly for the use of the 
man who wishes to work 
out desirable preparations 
for practical home manu- 
facture, as a means to 
earning spare-time money. 











FORMULAS AND RECIPES 
For the PRACTICAL MAN 


Tt is well known, in the 
case of innumerable prep- 
arations that have become 
household standbys and 
whose production now runs 
into millions of dollars of 
profit—and if the truth 
were known, this would be 
found to be the origin of 
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HIS ROOK is intended as a handy fundamental aid for 

“checking up’’ and systematizing your knowledge of 
radio, no matter what stage of the art you have thus far 
mastered by study or experience. 

It is intended for those who may have had to get their 
first working knowledge of radio through experience in a 
haphazard fashion and now want to get a more solid 
grounding in its principles and theory. 

It is intended for the practical man, the technician who 
wants to get a practical comprehensive knowledge of the 
principles underlying the HOW and WHY of Radio. 

The book has been prepared with special consideration 
for the young members of the profession; and one of the 
main objects has been to state in plain English the few im- 
portant elementary principles which the authors of most 
books on radio envelop in such a haze of technical mystery 
as to keep their explanations beyond the understanding of 
the ordinary man. 

There is no more mystery about radio in the mind of the 
reader after he has read this book! 

The author, being a former instructor in radio, knows 
how to go about explaining in simple language, the origin 
and nature of radio; he leads his reader through clear de- 
scription and practical analogies, step by step, until he 
ngeten® the working of the most complicated circuit. 

will find in Mr. * Martin’ s book a really intelligible 
discussion of a lot of subjects in radio, for which you 
have never before been able to find an elementary explana- 
tion in such easy-to-grasp and understandable terms. 

Even if you think that you know a very great deal about 
radio, you should get this book, even if only to see in what 
a charmingly easy way Mr. Martin has dealt with a diffi- 
cult and abstract subject. 


HIS MANUAL has 

been written especially 
for the man who wishes to 
acquire a working knowl- 
edge of the elementary 
principles of mathematics 
for his own every-day use, 
To provide a complete 
treatment, the author 
starts from the beginning 
of the subject, explaining 
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the first principles of 
arithmetic in simple, 
clearly understandable 


language, and from these, 
takes the reader by easy 
steps through all the rules 
and processes of arithmet- 
ical calculation. 

A good technician is not 
always a good mathema- 
— but + art of com- 
yutation by figures is easy 
& acquire, if you are ELEMENTARY MATHEMATICS 
guided by some one who For the Technicianand Craftsman 
knows how to direct your 
way and make it easy. 

That is the object of 
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end of the sa: e wave is at the start of the 
circuit. This is assuming zero losses in the 
line. The actual wave would be slightly re- 
tarded due to the losses of the circuit . This 
is shown in the dotted lines of Fig. 4. 

If now an alternating-current wave is im- 
pressed upon a transmission line, it will travel 
along the line with the speed of light, until 
it reaches the far end of the line, where, if 
the far end is open (infinite impedance), the 
wave will be reflected back to its origin with 
the same velocity, but will gradually decre.se 
in magnitude as it approaches the starting 
point of the line, due to the losses of the line 
which. it encounters. If at the moment this 
wave reaches the starting point another wave 
is sent into the line, that which was left of 
the first wave adds itself to the second wave 
and therefore increases the second wave. If, 
at the moment that the returned second wave 
reaches the starting point, a third wave is 
sent into the circuit, that which was left of 
the second wave adds itself to the third wave 
and so on as the number of waves increases; 
with the result that an accumulative effect 
of energy is developed in the circuit, The 
magnitude to which this reflected energy can 
rise is determined by a characteristic of the 
line conductors known as the “surye imped- 
ance,” 

The surge impedance of a conductor is the 
impedance which the conductor offers to these 
free oscillations of energy at the high fre- 
quency limit. (This condition is greatest at 
the saighest frequency that the circuit passes.) 
This building up of reflected energy in the 
circuit is known as “quarter-wave resonance,” 
or merely as the resonant frequency of the 
line. To produce such a condition, it is 
necessary that the alternating-current§ im- 
pulses occur at intervals of time equal to the 
time necessary for the energy to travel the 
length of the line and back. In other words, 


for one complete cycle (tivo impulses) the 
energy would have to travel the length of 
the line four times between successive im- 


pulses in order to create resonance, Expressed 
as a formula: 
46587 
- lengt hin mil 
_ 46587 
~ frequency 


frequency 
or; length in miles 


It can be seen, therefore, that as the fre- 
quency increases thé length of the circuit be- 
comes shorter in order to produce the resonant 
condition. In table 1 is given the length of 
circuits in miles to produce resonance through- 
out the audio vand, 

At this condition of resonance, the magni- 
tude of the reflected energy reaches a maxi- 
mum, and abnormal voltages and currents are 
set up in the circuit. This reflected energy, 
if present in a circuit in which vacuum tubes 
are employed, will cause incorrect voltages 
to be applied to the grids of the tubes, which 
in turn will cause distortion of the wave-form 
of the original signals, with the result that 
harmonics will be generated in the circuit. 
As these harmonics increase, the resonant 
period of the circuit is decreased, This is 
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shown in table 2, where the resonant periods 
of circuits due to harmonics being set up in 
the line are given. It can readily be seen 
that as the harmonics increase, the length 
of the line necessary to produce resonance is 
decreased. 

Now in practical circuits, such as the trans- 
mission lines encountered in everyday sound 
work, the resonant condition may not be the- 
oretically reached as the fundamental fre- 
quencies used are not high enough to pro- 
duce resonance for the length of the lines 
ordinarily used, which in most cases are com- 
paratively thort. Nevertheless, if the lines 
are not properly terminated, the reflected 
energy which is set up produces distortion of 
the wave-form of the original impulses, which 
in turn will create harmonics. These har- 
monics are multiples of the fundamental fre- 
quencies, and as these harmonics increase, the 
frequency of the circuit increases, thereby 
approaching the resonant frequency of the line. 
Consequently, as the resonant period of the 
line is approached, extreme distortion of the 
sig..als arises, with the result that the quality 
is atrocious. 


Mechanical Analogy 


The analysis of reflected electrical waves is 
analogous to that of water flowing in a canal. 
If the near end of a canal is struck a blow, a 
water-wave will be set up which will travel to 
the end of the canal, where it will be reflected 
back to the origin. As it travels back toward 
the starting point, its amplitude will decrease 
slowly, due to resistance encountered in the 
canal, If, at the instant the wave reaches 
the origin, another blow is struck, a second 
wave will flow to the end of the canal and 
return, This second wave will be composed of 
itself, plus that which was left of the first 
wave. This effect increases as the number 
of waves is increased, and reaches a maximum 
when the losses due to resistance prevent the 
amplitude of the waves from increasing further. 

If a gate or obstruction of some sort is 
inserted at the end of the canal, any waves 
traveling down the canal will strike the wall 
and bank up to a height determined by the 
potential energy of the wave. When the po- 
tential energy equals the kinetic energy im- 
pressed on the wall, the wave will have reached 
its maximum height. It can be shown that 
in certain cases the waves will rise to a height 
twice that of the original wave striking the 
wall, and then will be reflected back at a 
slowly decreasing amplitude as the starting 
point is approached. 

Similarly, in electrical circuits, when an 
electromagnetic wave reaches the end of a 
transmission line, and the line is open at 
the far end as shown in Fig. 5, the wave is 
reflected back to the source; the current is 
zero, and the voltage at the load reaches a 
value equal to twice the peak value of the 
origin.1 voltage, 

Also, if instead of open circuiting the far 
end of the line, it is short circuited, the wave 
is reflected with a current value twice the 
value of the starting current, and the voltage 
becomes zero. This is shown in Fig, 6, 





A SIMPLE SET TESTER 


(Continued from page 659) 


jack marked “S.G.”, and the screen-grid clip, 
of course, on the cap of the screen-grid tube. 
The voltmeter leads can be used on the mil- 
liammeter, if it is desired to use that instru- 
ment externally. 

The milliammeter, being connected in the 
plate circuit of the tube, gives plate current 
readings directly. The voltmeter, however, 
must be applied to the various points in the 
circuit by means of the test prods on the ends 
of the voltmeter leads, As mentioned above, 
this arrangement eliminates the necessity for 
a complicated mess of switching devices. It 
also. makes possible tests between otherwise 
inaccessible points of the circuit. 

In order to realize the full usefulness of the 
test set, several socket adapters will have to 
be made, or purchased. The most important 
are a 4-to-5 prong adapter for the panel socket 
and a 5-to-4 prong adaptor for the end of 
the analyzer plug (Fig. 3). The current de- 
livered by the second plate of an ‘S80 rectifier 


tube can be measured by using a special socket 
adapter constructed as shown in Fig. 3. It 
will be noted that the grid and plate wires 
are reversed; that is, the grid connects to 
plate, and the plate to the grid. This arrange- 
ment connects the milliammeter into the second 
plate of the rectifier tube, enabling the user 
to determine if the tube is delivering a bal- 
anced output. A bad case of hum can often 
be traced to an unbalanced rectifier tube, 

Besides being useful for continuity tests, the 
voltmeter can easily be calibrated to read di- 
rectly in ohms. Many external uses can also 
be found for the milliammeter. 


A “BARBEROUS” ENTHUSIAST 

A radio experimenter of Newcastle (Eng- 
land) was not satisfied with the selectivity 
of his simple one-tube receiver. He installed 
small variable condensers made of ordinary 
razor blades, and reports that the tuning is 
now very sharp! Keen young man, what? 
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The Crosley FORTYFIVE is the last word 
in redio design and performance. The 
beautiful front panel is finished in Adam 
brown. A pleasing two-tone effect is 
accomplished by an overlay of stump 
walnut veneer which decorates the front 
panel. Fluted pilasters support the arch 
of "V" matched rose wood. The top and 
sides are finished in Adam brown. 


The 7-tube superheterodyne chassis in- 
corporates pentode output and variable 
mu tubes, continuous (stepless) tone and 
static control and on-off swi’ch, illum- 
inated dial, volume control. Full floatin 
moving coil dynamic speaker is ae 5 
Never was there a greater radio value. 


Prices subject to change. Any Federal 
or State taxes which may be levied 
must be added to this price. 
Montana, Wyoming, Colorado, New Mexico 
and west, prices slightly higher. 

THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., President 
Home of “the Nation's Station”—WLW 
CINCINNATI 
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Give to your customers the advantage of buying first- 


New LOW Prices and 


quality licensed K.C.A, tubes at prices that are 2 2 

exceptionally low. We carry the largest variety of tubes Big Discounts oeeevee 

in the world, many for special purposes, and every tube _ as: awe 
is replaceable within 30 days. We either have the tube 


you require or we will make it for you. 








COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENT 
Order from this page-—-Remit 20% with order, balance C.O.D. All prices are F.O.B. FACTORY, Newark. Shipments 
go forward express or parcel post. No order for less than $5.00 accepted. 




















60 Cents 
UX-230 WD-11 
UX-231 WD-12 
UX-232 
UY-247 
85 Cents 
40 Cents Le UY-236 
TY-235 
UX-240 UX-120 UY-237 tY- 
UX-199 UV-199 l : an UT-58 
UX-112 UX-112A — 
UX-200A UY¥-224 $1.10 
UX-245 UX-280 UX-210 UX-222 
Standard Base 199 UX-250 





RECTIFIER “AND CHARIER BULBS 
pe) 


125 Mil. rectifying tube (B. H). (Ragteee A 

6/10 amp. trickle charger bulb (Tungar Typ 

5 and 6 amp. charger bulbs (list $8.00) (Tungar Typ 
PHOTO C 

Telion Television Tube, 1” Cathode Square yon 

Telion Television Tube, 1%” Cathode Square Type y 

Photoelectric cell, ‘‘Potassium’’ Type O 


$560 60606005 050698086000080 000600008 Senses eeseses 3.85 
Photoelectric cell, ‘‘Caesium’’ Type A ... 7.90 


Photoelectric cell, ‘‘Caesium’’ Type R 
15 amp. charger bulbs (Tungar Type) 
ee 

Eliminators UV brass base, limited quantity 
UX-866—M 
UX-280—Mercury Vapor Full-Wave Rectifier or UX5 





* 484 
UX-28i—Mercury Vapor Half-Wave Rectifier .............cccccceeeeee - 2.75 Sone Type nal 
50 Tubes and Over 10% 2 a ype 
DISCOUNTS: S00 Tubes and Over 10% and 10% SE —Setens Type 


2 amp. old and new type charger bulbs (ee s 00) Cenger Type) 





Tube espediaily designed for use with Freshman Master “B’’ 


-30 
ercury Vapor Half-Wave Rectifier (Beery. BUD secesccocsce 2.75 


Ballast tube to prevent tube in set 


i =e eres -60 
Special supersensitive 200A detector 
tube 


Special super-sensitive RF 201A.... 
Special super-sensitive AF 201A.... 
Special 171 AC % amp. extra coated 
filament—good for electric sets... 
T-14 (201A High Mu) high emission . 
— tube, 201A or 112 or 171 double 
err A 
Adee tube 226, 227, 171A, to convert 
bat, sets to AC, EGER... ..cccccceces ° 
UY-227A—AC amplifier or detector, 
same as 227 (but quick heater..... A 
UY-224A—AC sereen grid amplifier, 
same as 224 (but quick heater).... 














Photoelectric 
DSC ORS bOREETESCOONS65Ed000 644060006605 3.85 Caesium Type 
TIIITI TIT T ITI TT rTririrT Trier rrr 3.85 cell, 
5.90 
pdddbetneher hen berehienncsé20saneneens eeabnenemaens 7.50 
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-183—Sparton Type .. 
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Trial orders accepted for as little as 
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POLYMET MFG. CORP. 
834 E. 134th St., New York City 


Send me — new and valuable catalog of 
quality replacements parts, 
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POLYMET PRODUCTS werc—accoptes 


The new 1932 Polymet Catalog gives com- 
plete dimension data and electrical specifi- 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
parts from your local jobber, and give “guar- 
anteed” service work—a sure way to ~in- 
crease your business and your reputation. 
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“CASH-BOX” SET 


(Continued from page 663) 


the parts on the baseboard, Connect the fila- 
ment terminals (heaters) in series with the 
resistor 20 and connect the other end of the 
resistor to the plate of socket 19. Then con- 
nect the plate terminal to the grid terminal, 
Make all conoid coil connections, soldering 
the fixed condensers 2 and 4 in position. Wire 
in the grid leak and grid condensers, After the 
wiring of the parts on the baseboard has pro- 
ceeded as far as possible, rest the baseboard 
on the lower inside portion of the carrying-case 
cover and complete the wiring between the 
parts on the board and those in the case. The 
tickler coil is wound according to the direc- 
tions given in the list of parts. It is placed 
within the shield of coil 3. The two ends are 
brought out through holes drilled in the coil- 
shield cover. Great care should be taken to 
avoid short circuits at these points. The stator 
of the variable condenser 6 is connected to the 
“G" terminal of the coil. One side of fixed 
condenser 7 is soldered to the grounded rotor 
and the other side is connected to the “F” 
terminal of the coil and also to the cathode 
terminal of socket 11 and to one of the heater 
terminals, The three condensers 13, 16 and 18 
are also connected to the same negative return 
lead, which goes to one side of the outlet. The 
wiring is then completed to the tickler coil, 
regeneration control, choke, switch, twin jacks, 
etc. The baseboard is finally slipped into posi- 
tion and fastened to the back of the case, 
Before making the connection with the 100- 


-volt line, check over all wiring carefully. If 


possible, test the set on A.C. first, Use the 
Clarostat at all times. It will save plenty 
of money in case of trouble, It will probably 
be found more convenient to use it at the base- 
board lamp outlet, instead of at the set. Turn 
the current on and rotate the variable con- 
denser and regeneration control, If no re- 
generative whistles are heard, it will be 
necessary to reverse the tickler-coil connec. 
tions. If the set does not play on D.C., reverse 
the plug at the outlet. Tube 11 should show 
a plate voltage of about 57 volts on A.C. and 
about 100 volts on D.C. To use the Police 
Thriller, simply remove tube 11 from its socket 
and insert the plug of the Thriller in its place. 


One Electrad regeneration control, type RI- 
2321’. 12, with Power Switch, 21; 

One Electrad Truvolt wire wound resistor. 
75-watt, type D-4, 20; 

One Cardwell .000365-mf. “Midway" Feather- 
weight variable condenser, type 407-B, 6; 
One Aerovox .00025-mf. mica condenser, type 

1460, 9: 

Two Aerovox .0005-mf, mica condensers, type 
1460, 2, 13; 

One <Aerovox .006-mf. mica condenser, type 
1460, 4; 

One Acrovox .01-mf. tubular condenser, type 
280, 7; 

Two Aerovox 4-mf, dry electrolytic condensers, 
type E-54 small, 16, 18; 

One shielded “conoid” antenna coupler with 
special tickler consisting of 70 turns of 
No. 29 enameled wire-wound on 1-in, dia. 
cardboard tubing, % in. long. 

One I.R.C, 2-meg. metallized resistor (Dur- 
ham), type M.F. 4, 10; 

One Trutest Lightweight “Super-Sensitive” 
headset, 15; 

Two Trutest twin jacks, type SA-196, 8, 14; 

One Trutest 30-henry choke (small) type 
1892-A, 17; 

Two five-prong Eby sockets, type SA-178, 
13, Bs 

Two 137-A_ Arcturus Universal § A.C.-D.C. 
Tubes, 11, 19; 

Two binding posts, type SA-187, 1, 5; 

One Hubbell 115-volt depressed outlet (prongs 
are on outlet instead of on plug), 22; 

One special plug for Hubbell outlet, 6 ft. lamp 

cord, one attachment plug; 

One metal box (inside dimensions of box. 
11% x 5% x 2% ins.; inside dimensions of 
cover, 11% x 5% x 11 ins.); 

One 3-ply wood strip 11% ins, long, x 2% ins. 
high x %-in. thick; 

One Clarostat automatic line-voltage regulator, 
type “50-Watt,” 23; 

One Universal single-button “Handi-Mike,” 
model No. 50; 

One Bud Police Thriller, model No. 2701. 
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RADIO-CRAFT 


CASH IN AUTO RADIO 


(Continued from page 665) 


radio receiver will stay sold unless it is prop- 
erly installed and properly watched by the 
Service Man. The regular Service Man can 
learn to handle the job but, in most instances, 
he has failed to do so. 

How much do you know about the require- 
ments for installing any type of auto radio 
on a Buick Eight, 1932, five-passenger sedan, 
for instance? Do you know the difference in 
the performance of the same receiver when 
properly installed in a Ford De Luxe Phaeton? 
lll bet that more than eighty-five percent 
of the men who read this article couldn't an- 
swer those two questions satisfactorily. But 
that only emphasizes the opportunity there is 
for you, 

Several of the leading manufacturers have 
gone about the installation and service job in a 
systematic manner and the results have been 
very gratifying. For instance, Vhilco, the 
maker of Transitone Radio, has made an 
arrangement with suitable auto-battery and 
ignition-service stations all over the world, 
which assures them the proper type of in- 
stallation and upkeep at a modest charge to 
the purchaser, The same thing is true of 
Crosley and one or two others. In some in- 
stances, these manufacturers have made ar- 
rangements with organizations of national or 
even international proportions, but in others 
they find it advisable to utilize the services 
of a local specialist. It is this phase of the 
situation which should be so very profitable 
to the man who is already recognized in his 
neighborhood as a radio Serviee Man of more 
than ordinary ability. 


A Premium for Service 


In New York City, and the same thing is true 
in other places to a proportionate degree, 
several of the large department stores offer 
auto radios for sale at regular intervals. In- 
stead of permitting the customer to have his 
pet “expert” make the installation, the store 
sets a flat figure for the installation charge, 
or includes it in the price of the receiver, and 
insists upon having it installed in one of the 
several authorized service stations with which 
it has working arrangements. In this way, 
the customer is well protected: and there is 
an increasing amount of this business being 
turned over to the service stations which have 
had the foresight to make a thorough investt- 
gation of the special requirements which this 
type of installation demands. There is still 
plenty of room, at the top. Even though there 
may be a very satisfactory station in your 
town (and investigation among the manufac- 
turers indicates that this is not likely to be 
true), there are always reasons for the estab- 
lishing of competition. 

A radio installation on a good car should 
bring the service organization at least ten 
dollars, when it is done on a contract basis for 
the radio or automobile dealer. It should 
bring more, if it is a single job being handled 
for an individual. Do you happen to know 
of any other service job which is brought right 
into your shop, which brings you that much 
money? There are exceptions, of course, but 
at least ten “bucks” a throw is a pretty fair 
average. And no consideration has been given 
to the repeat business which is becoming less 
and less in connection with ordinary receivers. 

“BB” batteries are still fairly high in price, 
and there is almost as much profit in a set 
of them as there is in the sale of a complete 
midget receiver and a set of tubes to go with 
it. Then, too, you know that the batteries 
are not going to last as long as the midget. 
Give your auto-radio customer the proper kind 
of attention, and you will be amazed at the 
rapidity with which you will be developing 
business which should be yours and which has 
been slipping through your fingers, The manu- 
facturers want you, the sales organizations 
want you, and the customer certainly wants 
you. And all three are willing to be more than 
ordinarily liberal. 


A Few Examples 
You may want some concrete examples of 
just how all this can be made to fit into your 
business, All I can do is let you in on the 
backstage operations of several service organi- 


zations which are typical. From them you 
will have to draw your own conclusions. 

In a western city, a young friend of mine 
was in the employ of a large radio dealer. 
He ran the service department and his salary 
was fifteen dollars a week. When radio was 
on the increase, the dealer was doing a “land- 
office’ business and was making a pile of 
money. Then things began to happen; several 


‘cut-rate stores opened up on the same block. 


The dealer would not cut his prices, nor would 
he utilize some of the sales devices which are 
now generally recognized as necessary to meet 
competition, He said he would go broke before 
he would cut the prices of his high-class lines. 
IIe did; I mean he went broke. My young 
friend was out of a job. He tried sending 
out post cards to the clientele of the store, let- 
ting it be known that he would service re- 
ceivers for the store's old customers, For 
some reason or other, the idea did not “click” 
and the business he was getting was not 
enough to meet his thodest demands for a 
livelihood. 

Then he went to a company which specialized 
in auto-ignition and battery repairs, He told 
the manager that he wanted a job where he 
could learn about ignition systems. He got 
the job, with very little pay. He let it be 
known that he was able to take care of the 
installation and servicing of auto-radio re- 
ceivers. The result was a deal between the 
proprietor and himself, where he was to get 
a commission on all the jobs of that nature 
which the ignition station would take care 
of. Some small ads were placed in the local 
papers and it was not long before the man 
who was taken on to learn the ignition bus- 
iness was the manager of the radio department. 
Within a short time, the representative of one 
of the radio manufacturers visited the station 
and arranged a contract which brought all the 
installation and service work from three large 
stores right into the ignition shop, and it be- 
came necessary to put on additional Service 
Men and take more space. Now this company 
is doing a fine bit of work and has been 
able to make special arrangements with a local 
automobile upholsterer who takes care of the 
antenna installation, By this method, the in- 
side roof is taken off, the antenna wires put 
in place and the covering replaced without the 
antenna being visible; and the job is so well 
done that there is no appearance of the cover- 
ing having been removed. 

There is a great deal of conjecture about this 
sort of thing and there is but one real way to 
get at the facts and that is to get right into 
the job. There is no branch of service work 
which is so highly specialized and in which 
there are so many loopholes. For instance, a 
great many auto manufacturers are now adver- 
tising provisions for radio. You would imagine 
and a great many dealers have been fooled, 
from the manner in which they tell their 
story—that all you have to do is to get any 
auto-radio receiver and that the car has been 
made ready to drop the receiver in, It is not 
as easy as that, not by a deuce of a shot. 
Experience with quite a number of such cars 
indicates that, in many instances, it is neces- 
sary to cut the top of the car open, take the 
so-called aerial out altogether and put a new 
one in. In other instances, the wire netting 
which is used comes so close to the metal sidex 
of the body that the pickup is terrible. In 
further instances, it has been found that some 
of this wire is actually short-circuited to some 
part of the body frame, 


Easy When You Know How 


In this business, just like all others, the 
fellow who knows what he is about can be 
away in the lead; while the fellow who under- 
takes auto-radio installation and service with- 
out knowing his “book” is likely to lose a lot 
of time and money, to say nothing of the con- 
fidence, of his patrons. But the bright spot 
in the whole picture is the fact that this is 
the time to get on the job and find out what 
it is all about. If you don’t think this is true, 
just drop around to some of the service sta- 
tions in your neighborhood and ask a few 
questions about the installation of these re- 
ceivers. You will find that in nearly every 
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These two important books 
should be on every serviceman’s 


bench. 


The new VOLUME CONTROL 
GUIDE tells how to service all 
old and new sets with but a few 
CENTRALAB VOLUME 
CONTROL REPLACEMENT 
UNITS. Filled with circuits and 
valuable data. Priced at 25c. 


The other—“A Baptism of Fire,” 
tells the dramatic story of how 
Centralab Fixed Resistors are 
made. It is handsomely illus- 


trated and is mighty interesting 
reading. It is free for the asking. 
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I received your book, “How to Build and Operat. 
Short Wave Receivers.” I am very pleased with 
it, as I believe it is the best book that has been 
printed on short wave work. It is invaluable t 
builders of Short Wave receivers. Worth man 
times the price, my candid ye 
H. BLADES, 

Redclif’ Alberta, Canada. 









OPERATE HE greatest book of its kind ever published. 
HOW TO B 


UILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 


RT WAVE up-to-date book on the subject ever put between two 
covers. 


The book has been edited and prepared by the 
RECEIVERS editors of SHORT WAVE CRAFT, and contains a 

wealth of material on the b g and not 
only of typical short wave receivers, but short wave 
converters as well. 


Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
<r of sets built, hook-ups and diagrams 
galore 





WE SAY—AND REPEAT IT—THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. bea 


The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex- 
pense ace - epoced *. «= -”" the outstand- 

ing volume of its kin e book measures 742 x 
oe ENS 10 inches. se 


\— ; This book is sold only at such a ridiculously low 

SESS price because it is our aim to put this valuable 

work into the hands of 50,000 short wave enthusi- 
asts during the first few months of 1932. 

Published by the publishers of SHORT WAVE 

| CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 
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SHORT WAVE CRAFT no-s | 
96-90 Park Place, New York City. 
I enclose herewith fifty (50c) cents for which | 


please send me a copy of your new book HOW 
TO BUILD AND OPERATE SHORT WAVE | 





RECEIVERS. (Send money order, check, cash, We know that if you are at all imterested in short 
or new U, 8. Stamps. Register letter if it | waves you will not wish to do without this book. It 
contains currency or stamps.) | is a most important and timely new radio publication. 


| 76 Pages — 250 Illustrations — Stiff Paper Covers 
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A RADIO MAP OF 
NORTH AMERICA 


Nearly five times the size of this page. Shows 
location of every broadcasting station in Canada, 
United States, Mexico, Central America and 
West Indies. Scale for quickly computing dis- 
tances. ‘Time zones accurately shown. All 
stations listed geographically with key for in- 
stant location on map. 


Explains scientific method of tuning with ex- 
amples for practice. Adopted as official map 
Newark News DX Club as basis for awarding 
medals for distance. At newsstands everywhere or 


postpaid on receipt of 
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case, there is little or no system and that the 
installation is put in on a “cut and try” basis, 
Hlere’s what can happen when you know what 
it’s all about. 

I was in a shop, on Long Island, where they 
specialize on auto-radio installations. The one 
in my own car needed a new set of batteries 
and they were being supplied. A lady drove 
in and said that she was having trouble with 
her receiver. It did not seem to get the dis. 
tance she thought it should, A few questions 
brought out information to the effect that local 
stations came in beautifully, but just as soon 
as she turned the volume control up high 
enough to get the distant stations—she could 
get many of them if she did not have the motor 
running—the stations seemed to fade out and 
there was a continuous roar in the loud-speaker, 
The Service Man lifted the hood and made a 
few passes over the generator. A few minutes 
later he had installed nothing more than a 
single fixed condenser, The whole operation 
took less than five minutes and the “special” 
ignition condenser brought a dollar and a half, 
If the same sort of condenser had been dropped 
into an ordinary receiver, it would have brought 
one third that amount, Furthermore, the lady 
got a bargain. 

It transpired during a chat that I had with 
her afterward, that she had taken her car to 
a number of places and had paid quite a little, 
at each of them, for the assurance that “there 
would be no more trouble now.” ouly to find 
that nothing much had been accomplished, <A 
radio dealer, some few miles from the shop 
in question, had told her of the service station 
where I met her and she had driven past more 
than a hundred similar stations on her way 
to the Long Island place. The receiver she 
had was a very good one, The mechanical 
installation was excellent and nearly every 
other detail was satisfactory, but the receiver 
was not doing its stuff, What was needed 
was a working knowledge of the solution of 
ignition problems. 


Business Building 


While I was at the station, three other cars 
came in and there was a total of more than 
fifteen dollars’ worth of business in consider- 
ably less than half an hour. It was all hap- 
pening in a shop where just one man was 
doing this particular work and he told me 
that they were not always so busy. but he 
counted that day as poor when he did nof 
take in seventy-five dollars. He also told me 
that he had a very good idea of his operating 
costs and, from his figures, it was easy to 
see that he was making a profit of more than 
thirty dollars after all his expenses had been 
paid, And all his business was on a cash basis, 
with one exception. The exception was one of 
the best auto dealers in the territory who had 
taken on a line of auto-radio receivers which 
he was having installed in all the care which 
were traded in for nei cars, as well as making 
sales of receivers with the new ones, By in- 
stalling the receirers in the old cara. he was 
able to get a much better price for them and 
was able to get a great deal of publicity which 
would not have been possible otherwise. 


5-METER SET 


(Continued from page 684) 


frequency spectrum. In fact, when the set is 
operating correctly it is usual to hear a “hiss”; 
this disappears when the station carrier is 
fully tuned in. and by the use of certain re- 
producers, such as the Radiola Model 100, it 
may be entirely eliminated, 

Stations W2XF and W2XK together consti- 
tute the pioneer high-power  ultra-high-fre- 
quency transmitter in greater New York. Pic- 
tures (sight) go out on one frequency band, and 
the accompanying sound on another: simultane- 
ous experimental transmissions sometimes g0 
out on the 40-to-43 megacycle (about 8 meters) 
band, and the 60-to-80 megacycle (about 4 
meters) band, sight and sound being inter- 
changeable. Television with 128 lines per inch 
is readily accommodated on either band. 

The writers will be pleased to hear from 
experimenters interested in developing ultra- 
short-wave operation; and will be glad to an- 
swer any inquiries concerning the ultra-short- 
wave (5 meter) superregenerative receiver, 
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RADIO-CRAFT 


SERVICING MODERN “SUPERS” 


(Continued from 


(4) Connect the power cord of the receiver 


to the electric power outlet, after all other 
connections have been completed ; 
(5) Turn on the radio set and the switch 


on the service oscillator, adjusting the tube 
filament power of the latter to about one-third 
normal ; 

(6) Turn the service oscillator switch to the 
LF. band (making certain the switch is turned 
all the way); 

(7) For Vhileo models of the 
series, set the control knob of the service os- 
cillator to the “130 ke.” position (this being 
used for testing 260 ke.). For models of the 
11,’ 11A (see Rapio-Crarr Data Sheet No. 
45, in the July, 1931 issue), “112,” “90” and 
“51” series, the control knob of the service 
oscillator should be turned to the “175 ke.” 
position. When adjusting sets with a “Normal- 
Maximum” switch, the switch should be placed 
at the “Normal” position ; 

(8) Turn the radio set volume control to 
maximum, and set the dial between 60 and 
65 on the VPhilco seale. For maximum sensi- 
tivity the indicating needle of the output 
meter should not be allowed to go much be- 
yond the center of the scale, To keep the out- 
put needle at this point, make use of the “at- 
tenuator” knob on the service oscillator ; 

(9) By means of the fibre wrench adjust the 
yarious 1.F. condensers, one at a time, to ob- 
tain maximum reading on the output-meter, It 
is desirable to start with the last LF, com- 
pensating condenser in the circuit (second LF. 
secondary, in the model “112") and finish with 
the first. (It may be necessary, while the 
adjustments are being made, adjust the attenu- 
ator from time ot time, to keep the output 
meter readings within the scale range.) After 
these adjustments have been completed, re- 
move the service oscillator connection from 
the grid terminal of the first-detector tube 
and restore the grid clip connection to the 
terminal. 

The “coupling condenser,” in the model 
“51” is adjusted at 175 ke, in the same manner 
as the LF. condensers, 

Balancing the Receiver’s Oscillator 

In adjusting the “high-frequency” trimmer 
condenser, in the set’s oscillator circuit, make 
connection from the A jack of the service oscil- 


“70” and “35” 


-justed 


page 670) 


lator to the ANT terminal of the radio set, 
leaving all other connections the same as for 
the IF. adjustments. The control knob on 
the service oscillator is set at “1400,” with 
the switch turned from “intermediate” to 
broadcast.” The dial on the receiver is set 
exactly at 140 (1400 ke.), with the volume 
control set at maximum. The service oscillator 
is, turned on and its attenuator ix again ad- 
until a one-half scale reading is ob- 
tained on the output meter; if the receiver is 
badly out of adjustment this may be difficult 
to obtain, requiring the use of headphones in 
place of the output meter, The high-frequency 
trimmer condenser in the set is carefully ad- 
justed for maximum reading on the output 
meter; or for maximum volume in the ‘phones, 
After making the adjustment, turn the station 
selector slightly, noting whether any increase 
in volume can be obtained by this procedure. 
If so, then the R.F. and first-detector trimmer 
condensers must be adjusted (as described be- 
low), followed by a final readjustment at 1400 
ke. of the set's oscillator high-frequency trim- 
mer condenser, 

The set’s oscillator “low-frequency or “pad- 
ding condenser adjustment is made with the 
same connections as when making the “high- 


frequency” adjustments, In this case, the 
Philco dial is set at 70, and the oscillator 
control knob at 700 ke. The low-frequency 


padding condenser is now adjusted for maxi- 
mum reading in the output meter, If the serv- 
ice oscillator signal comes in stronger at a 
position off 70 on the set scale, adjust the 
padding condenser for maximum output on the 
meter at this “off ke.” position of the set dial. 
Now retune the set slightly to obtain any 
further possible increase, adjusting the pad- 
ding condenser and retuning the set dial each 
time so as to bring the point of maximum 
output as near 70 as possible. Then reset the 
set dial to exactly 140 and readjust the set's 
high-frequency trimmer condenser, since it is 
possible that the adjustment of the low-fre- 
quency padding condenser has affected the high 
setting of the dial, somewhat. 

The adjustment of the R.F. and first-detector 
trimmer is done at 140 on the receiver dial, 
exactly as for its oscillator high-frequency 
trimmer adjustments, 





BOOK REVIEW 


TELEVISION, by Edgar H. Felix. Pub- 
lished by McGraw-Hill Book Company, 
Inc.. New York, N. Y. 5 x 7%, inches, 


272 pages, cloth. 


Television has been made the subject of so 


much hysterical writing that it is a pleasure 
to read a sane, unbiased book that contains 


digestible information instead of disguised pub- 
licity. The author has refrained from smother- 
ing existing difficulties in the art with rosy pre- 
dictions and expressions of blind enthusiasm, 
but rather treats them with the utmost frank- 
hess in the belief that they will be overcome 
through accurate understanding and compre- 
hending research, His purpose in writing this 
book has been to develop a clear understand- 
ing of how existing television systems work, 
the basic processes involved, the standards of 
performance essential to a commercial service, 
the limitations of certain features of existing 
methods standing in the way of the attainment 
of commercial performance standards, and the 
nature of the developments still necessary to 
bring performance of public-service quality. 
Mr. Felix has written an admirable book in 
clear, understandable language. Parts of it 
are technical, but still well within the knowl- 
edge of radio constructors and Service Men. 
After reading it, one can give intelligent an- 
swers to the numerous questions that people 
everywhere are asking about the new wonder 
of the radio industry. R. H. 


RADIO SERVICING COURSE, by Alfred 
A. Ghirardi and Bertram M. Freed. Pub- 
lished by Radio Technical Publishing Co., 


New York City. Cloth bound, 182 pages, 

124 illustrations, size 5 x 71/, in. 

A practical, concise text on the use of modern 
radio service instruments: and the rapid and 
systematic attacking of radio service problems, 

This book is admirably suited to the need 
of those who wish to have a handy reference 
for radio service procedure under practical 
demands. Even the beginner in the field need 
not feel a bit uneasy about delving into its 
pages; since it has been prepared in texthook 
fashion, with numerous review questions closing 
all but the last chapter, 

These chapters are: (1), Introduction: (2), 
Electrical Measuring Instruments; (3), Simple 
Electrical Tests; (4), The Set Analyzer and 
the Receiver: (5), Trouble-Shooting the Re- 


ceiver; (6), The Service Test Oscillator; (7), 
Interference, Noise, and Its Elimination; (8), 
Vacuum Tube Checkers; (9) Useful Itnforma- 
tion for Service Men. An exceptionally fine 
Index closes the book; there are about 560 
separate listings, 

Particular note should be made that there 


are 28 circuits of test instruments included in 
this volume,—which is one of a series consti 
tuting a “course.” 

The amount of technical “meat” which the 
authors in collaboration have succeeded in cram- 
ming into this relatively small space is con- 
siderable. Most Service Men will possess a 
certain proportion of the knowledge contained 
in “Radio Servicing Course,” merely as a re- 
sult of study and practical experience in the 
field: nevertheless, much of the book will be 
new to practically every Service Man, due partly 
to the wide experience of the authors and their 
diversified viewpoint of the Service Man's re- 
quirements, 
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No. 550 


OSCILLATOR 


Licensed by A, T. & T. Co. 
1 
‘18 avon, oe ia er 
*21 


If not 
direct 
order. 


Net to dealer 
with output meter 


at your Jobbers we will ship 
when remittance accompanies 


A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 


Furnished with 22'%4-v. and 3-v. 
batteries and one '30 tube. Direct 
reading broadcast band (550-1500 


ke.) and intermediate band (120- 
185 ke.). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 


ating instructions attached in case 


cover with shielded wire leads. 
Very compact. In leatherette case, 
6x11%x5% in. ‘Weighs but 8 


pounds. Built to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate defective _ r.f. 
transformers, adjust i.f. transform- 
ers, check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog of serv- 
icing instruments. 


moor rr ee Ee 


| Readrite Meter Works 

| 17 College Ave. | 
| Bluffton, Ohio | 

Please send all information about 

| Readrite Oscillator and other service | 
| instruments, | 
PE. cicvuvcesseensebéheecnesensdeevesvene ; 
| DES  nccveviedshotedédeussioebebiatedes | 
| Dein kacsesncetéuntvas de State.. , | 


eee EE 


Readrite Meter Works 


Established 1904 
17 College Ave., Bluffton, Ohio 
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SERVICE FORUM sf: 
Classified Advertisements 
(Continued from page 666) Advertisements in this section are inserted 
at the cost of ten cents per word for each nt m¢ 
set, and one stand-off insulator holding it well insertion—name, initial and address each ent 
Service men make $90. out from the house, and glass insulators on count TT = word. Cash should accom. ~ = 
ie eS catia at th: Geen. pany all classified advertisements unless I 
nstalling whe wn \ ta Ma. 46 cubber covered. Ganeed gored by a recognized advertising agency, of such 
AMPERITE. Send $1.62, to 1e ground is No. rubber covered, clampec o less than ten words are accepted. Ad. ut” at 
Dept. RC-5, for dealers’ to the cold-water pipe, near the lead-in end vertising for the June 1932 issue should waa ps 
sample AMPERITE and tied in with a galvanized iron pipe driven be received not later than April 9th a h 
and sales helps. in the ground six feet for the lightning arres- a satle 7) 
ter Hle keeps the ground wet around this pipe. _ etn 
As above stated, the volume decreases when AGENTS WANTED - to 
he uses the aerial. We have tried to give you . ae due . 
| all the information possible regarding the BRAND NEW OPPORTUNITY for salesmen oP 
above question with cars. Call on radio dez alers, service men as pres 
} , . “Rapio LOUIE” and jobbers. he gad low-priced specialty every practicé 
| aR ai — A ’ “ service man needs and wants. Men now making sets. 
Bow 716, Needles, Calif. $25 to $40 weekly as sideline. Write today. Give 
cates ale a details and me zou can cover. Box TM, ——— 
re Radio-Craft, 98 Park Place, New York, N. Y. a 





THE TETRADYNE CHEMISTRY an os 
UNIVERSAL (Continued from page 682) BECOME TRAINED CHEMIST. - Thousands of 


opportunities—fascinating career. Learn at home 































































Be Fs One Electrac 15,000-ohm Type D_ resistance, Complete experimental laboratory outfit given. 
2-BUTTON $15” 75-Watt. R1O and R11: Write for big free book. Chemical Institute, 
HANDI-MIKE One 2,000-ohm resistor, R12; 19 Park Place, Dept. RC, New York. 
One Electrad 200-ohm grid resistance, R15; | 
Maximum volume, minimum hiss, pee on a: ae Pe 
selentifically damped. Truly natural Three 175-ke. a %, 1, ae INVENTORS 
in tone and the most rugged micro- One Thordarson input push-pu transformer e enue 
heme Guk divkee Tie aelcahe ouate a" PATENT YOUR INVENTION: Send for FREE 
to be damaged if dropped, jarred pe © ’ ; =o book, “How to Obtain a Patent,” and “Record 
or roughly handled. For announe- One Thordarson output push-pull transformer of Invention” blank. Consult us about how to 
ing, transmitting or home recording. Type 4831, T5; protect your ideas. Victor J. Evans & Co., 60E 
Our Engineering Department is at One Polo power transformer, '45 type, PT.; Victor Bldg., Washington, D. C, 
your service. New catalog covers - ‘ ‘“ 
twelve models from $5.00 up. One Volo 30-henry choke, CH. ; ‘ 
UNIVE (Choke coil No, 2 is field coil of dynamic RADIO ( 
RSAL MICROPHONE CO., LTD. speaker ;) 
. - \ nd a . RADIO SERVICE MEN Attention—Power trans. 
424 Warren Lane, Inglewood, Calif., U.S.A. One 110-volt A. . switch, SW.; X ; formers rewound or built to your requirements A 
One National Type Il drum dial with nob ; Meyke Radio Service, 2140-A Stansbury, St 
Two knobs 1-in. diameter for C3 and R3; Louis, Mo. 
One miniature lamp and socket, 8.L.; as : : : Par It i 
DEALERS AGENTS WANTED Three sliding clips for R10, R11; FORCED TO ar Weston ge yee! (oie etn 
semen » « ‘ ° output meter-, niy two months old—perfect 
One aluminum base, size 21 x 11% x 2% ins.; 4 , a I i : 
- ars. eC K ie CO 
Eyeavwnene. to fente One aluminum shield-box, size 10% x 8% x Seventy dollars. M. W. Gleckler, sraneense, | Obie. +98 or 
a. -§ . FF 6 ins. ; SERVICE MEN, ATTENTION—S - 
: m3 he ; — Speakers re- output 
om One aluminum shield-box, size 84% x 5 x 6 wound, magnetized, repaired, $2.00 to $2.75. Com aoe 
THE POLICE LOWWAVE ins., with two partitions; plete Power Pack Service—Transformers rewound, yush-p 
Geavenves One Pilot tube shield for modulator—oscillator | condenser blocks repaired, resistors duplicated P Its 
A new invention that ts - Guaranteed. Clark Brothers Radio Co., Albia, results 
easily attached to any radio tube ; lowa. and d 
—by ween, of which ‘engene Ten ft. of Belden shielded wire: ‘ or its 
on teal, police” broadeasting Five ft, of Belden rubber-covered wire ; a SERVICE MEN and shops. Transformers (power) it wa 
and get such thrilling —exciting—and often en One molded-bakelite twin jack marked “Field” ; rewound, also special types made. Supreme Radio experi 
sational—items as heatiquarters puts on the air , »d-bakelite y . rked “Speak- 7 a . on ‘ a 
for Iadio-Police suueda ‘Simple instructions ee bakelite twin jack marked Speak Laboratory 16 Fulton Ave., Rochester, N a ducing 
are furnished. re 
ELLS FOR ONLY $3.00 Two Eby binding posts, “Aerial” and “Ground”. RADIO INSTRUCTION 





Ss 
Send $1.79 for sample, no stamps Or if you 
wish, send l0c in stamps for C.0.D,. order and 
pay postman the balance of $1.69. 
POLICE LOWWAVE LABORATORIES 


on LEARN Radio, television and talking pictures 
in Canada. Day, evening and home study classes 

































































Free scholarship and trip to Toronto, all ex 
1460 Huron 8t. Dept. 12 Toledo, Ohio CRATER LAMPS penses paid. Booklet on request. Radio College RI 
. of Canada, 310 Yonge St., Toronto. rg 
(Continued from page 688) ia 
The circuit of Fig. 1G resembles that of Fig. ooh 
1E and, like Fig. 1F, the transformer is con- > : 
UNITED SHORT nected directly in the plate circuit of the out- T E L E Vv I S I O N nt 
WAVE CONVERTER put tube. Only one variable resistor R is re- N E W S Soett 
Range 15-210 me- quired in this circuit. As in the other circuits, a 
ters, using special | its value should range between 0 and 50.000 Now 25c a Copy oe 
coll and — switch ohms, Excellent results are obtained with this ama 
ssembly. Two renege Steno 
tubes. fitted to take | circuit. On All Newsstands ons 
power supply from | One of the best and simplest of cireuits is Steen 
Se — —, | shown in Fig. 111, Here the transformer prim- a The 
andsome me au nee ° _ . 7 oa. > lamp is inde- 
~ontainer, finished | ary is used as a choke and the lam] Witt Be PAID to 
~y wehnet erystal- | pendently fed with D.C. controlled by the $5, 000 ¥ WHO we 
line finish, most variable resistor R (ranging up to 50,000 tegtty. Ri Tv eTHIS . ~ - 
ey — ohms). Condenser C is of 1-mf, capacity. For cnowing re ~~ two-s 
all-round work with crater tubes up to .050-in. and how the Ross System has rectly 
Write for descriptive — in diameter and up to 100-ma. capacity, this ie gp Oy —— ot br 
List price $23 (less tubes). circuit is highly recommended. ot Testimonials. 1Chtents up See ise 
» cine Me > freque y ti 
Tue Uniteo Rapio LABORATORIES In the circuit of Fig. 1H, the frequency ? 4g. . Att First To-day 
ARLINGTON, MASS. response may not be flat enough over the whole 
27 HOWARD STREET ‘ 2 range to give the theoretical ideal desired. SYSTEM NEVER FAILS, Fee Tem Doliars Com 
= = Therefore a. hg Rae —— 2 — plete. Convincing Sestimeny and Particulars § 
x SHIELD | «ome any defects which may exist in Fig. ° ent stamp Allow time for return mails across 
ALUMINUM BO The basic circuit is the same, It has in addi- | the Atlantic.” "G. MALCOLM ROSS, Height Specialist 


“ ad ip finish, - 
rar 680, A na 3 res size tion, however, a resistor (about 5000 ohms) 


*? x 5 x 5 Coil Shield (like picture | Ri connected across the choke to flatten its 


$2 5. 
on right) $1.00, Any Size to Order. characteristic curve. The choke may be peaked 
meet) oY "rest PRODS. at 8000 or 10,000 cycles, and the resistor has u e€ ec er 


Always sharp pointed, using the effect of cutting off the peaks. 


Searborough, England, (P. 0. Box 15). 
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No Appliances—No Drugs—No Dieting. R088 Y 
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phonograph needles, 4-ft. wires. Another point is that the choke may not Blue rint 
. lead, ‘$1. 0 pate, — oF respond, to the highest frequencies due to dis- P 
~ | National 2 Stater condensers, tributed capacity. For this reason, an air-core and complete instructions for making tube testet. 
$2.45; Hammarlund Equalizer | oioke TL is connected in series. This should Tests all types, includng 15 volt, both plates 
4-70, 15¢: Pilot Tube Shield, "i : of -80, the new double diodes and tric 
48e; sain shielded wire, 2c | resonate or be peaked in the neighborhood of Pieathtitty which teseses teater auntnect teeull 
30,000 cycles. A winding from an old audio . ; a Seer 0 ‘ 
“— oni "% spectallze in radio parts . ing obsolete. Sent postpaid upon receipt of $1.0 
exclusively. transformer (removed from the core) may be cash or money order. { 
Carrying Cases for Set Testers, Aachen, Portable Sets. employed; or a number of large honeycomb H 
BLAN, THE RADIO MAN, tne. coils, tuned with a large variable condenser, DAVID L. FORDE, Jr., USMC. 
89 Cortiandt St. Dept. RC-532 New York, n. Y. | might improve results, P. 0. Box 212 Quantico, Ve 
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SERVICE SHORT CUTS 


(Continued from page 667) 


rent models, in which it is difficult to detect 
any trace of this former annoyance. 

If the Service Man can inform the owner 
ef such a set that the hum can be “balanced 
out” at a small cost, he is quite likely to be 
told to “go ahead.” Most independent Service 
Men have long since learned that these 
little extra jobs often make his work far more 
profitable. However, eliminating hum that is 
due to the original design of the set is not a 
simple matter, but the solution of the problem 
as presented here has proved successful and 
practical of application to a large variety of 
sets. 
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Fig. 4 


It is particularly suited to the type of re- 
ceiver most likely to give trouble of this kind: 
ihe conventional T. R. F. receiver, having a 
"26 or ‘27 first audio and a single °71 or '45 
output tube, The writer has also applied it to 
other types such as screen-grid sets having 
push-pull output circuits, with satisfactory 
results. The method is simple and practical 
and does not require any changes in the set 
or its wiring, Despite its simplicity, however, 
it was only evolved after a great deal of 
experimental work based on the idea of intro- 
ducing “bucking hum” into the audio circuit. 


In brief, the idea consists of coupling the 
grid of the first-audio tube to the “C” bias 
circuit of the power output tube through a 
high resistance, as indicated at the left of 
the diagram, Fig. 3%. It does not affect the 
grid bias of the first audio tube, as might 
appear at first glance, and has only a slight 
effect on the tone quality, the result being a 
little lower pitch in the music. 

If it is a strong hum that is to be reduced 
or eliminated, it may be necessary to lower 
the resistance Rt to the point where the volume 
will be slightly reduced, Ordinarily, however, 
the hum will entirely disappear without pro- 
ducing any noticeable effect on the volume. 
The method will prove effective in most cases 
on sets on which all of the usual remedies 
have been tried without reducing the hum to 
a satisfactory level. It should not be necessary 
to add, however, that the method is not recom- 
mended as a cure all for poor tubes or defects 
in the set. It is particularly recommended 
for use on sets that have plenty of volume 
and a normal amount of hum, which it is 
desired to reduce to the level of the best of 
the new sets. It is also very useful in battery 
sets that have been converted to electric opera- 
tion and that have an excessive amount of 
hum which cannot be reduced otherwise. 

Owing to the simplicity of the device, no 
directions for its installation are necessary 
other than the diagram, For most sets the 
variable resistance should have a value of 
about 100,000 ohms. 

A note on hum reduction that is worth men- 
tioning here, since many Service Men may not 
be familiar with it, is the effectiveness of a 
variable resistance used to reduce the line 
voltage going into the set. A 150-ohm heavy 
duty rheostat connected in one side of the 
A. C. supply line, as shown at the right of 
Fig. 3, will often work wonders not only in 
reducing hum, but many line noises and dis- 
turbances that originate in the lighting circuit 
as well. As most of the more experienced 
Service Men know, a certain line voltage will 
give the best results and any increase above 
this value results in a large increase in hum, 
line noise, and noises within the set without 
any gain in performance. 





FOREIGN 


RITISH radio constructors are evincing 
considerable interest in the “Autotone,” a 
new receiver sponsored by and described in 
The Wireless World, The basis of the arrange- 
ment consists in extremely high selectivity 
regardless of loss of quality due to side-band 
cutting. followed by correction in the audio- 
amplifier circuit to reinstate the missing fre- 
quencies in their proper proportion. This idea 
seems to bear a close resemblance to the 
Stenode receiver of Dr. James Robinson, which 
was the subject of heated controversies in 
technical circles on both sides of the Atlantic. 
The essential circuit of the “Autotone” is 
shown in the accompanying diagram, The 
desired high degree of selectivity is obtained 
merely by the use of a very loosely coupled 
two-stage band-pass tuner, which feeds di- 
rectly into the detector tube. If the absence 
of preliminary R.F. amplification seems strange 


REVIEWS 


to Americans, please remember that broadcast 
conditions in Great Britain and Europe are 
altogether different from what they are in 
the United States. (reat sensitivity in re- 
ceivers is not necessary, as the transmitting 
stations are powerful and numerous. In fact 
the entire British broadcasting system is de- 
signed to provide satisfactory results in even 
the simplest crystal sets! 

The audio “correction” is obtained by a 
simple control consisting of a .j-henry choke 
and a 5,000-ohm variable resistance connected 
in the grid circuit of the second tube of a 
three-stage amplifier, The set certainly looks 
interesting, and seems to accomplish the pur- 
pose of the much-disputed Stenode with less 
apparatus, American radio experimenters who 
want to bite into a real design job might 
adapt the circuit to domestic parts and tubes. 
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Start Your Career Today 


In the world’s fastest-growing industry— 


You can, if you will, start your career today in 
the world’s healthiest and fastest-growing industry 
—RADIO. The biggest and most talked of build- 
ing project in the world—RADIO CITY—is but an 
advance sign of the future this industry holds for 
the man who gets started in it today, while the in- 
dustry is 
still young. 
The first 
move is up 
to you, 
Read this 
advertises 
ment cares 
fully and 
then send 
in the at- 
tached cous 
pon, Butdo 
it now, 
Get started. 


The three volumes of this library cover the entire 
field of building, repairing and “trouble-shooting” 
on modern radio receivers. The Library is up-to-the- 
minute in every respect and is based on the very latest 
developments in the design and manufacture of equip- 
ment. The rapidly-growing interest in short-wave and 
television reception is thoroughly covered in a com- 
plete section which deals with the construction of 
this type of apparatus. 


Radio 
Construction 
Library 


INCLUDING CONSTRUCTION 
OF SHORT-WAVE AND 
TELEVISION RECEIVERS 


By JAMES A. MOYER and 
JOHN F. WOSTREL 


Faculty, University Extension, Massachusetts Department 
of Education 


Three Volumes — 1087 Pages, 6x9 
605 Illustrations 


VOLUME |: presents the fundamental principles of 
radio so clearly and simply that anyone of average 
training will be able to read, understand and apply 
them. It gives actual working drawings and lists of 
materials for the construction of many ty pical sets. 
VOLUME II: fully discusses all of the elementary 
principles of radio construction and repair, An ex- 
planation of the necessary steps for ‘“trouble- 
shooting,” repairing, servicing and constructing radio 
sets successfully. Practical data is also given on 
intenna systems, battery eliminators, loud speakers, 
chargers, etc. This volume includes complete instruc- 
tions for the construction and operation of short-wave 
and television receivers. 

VOLUME III: covers the essential principles under- 
lying the operation of vacuum tubes in as non- 
technical 4 manner as is consistent with accuracy. 
It discusses the construction, action, reactivation, 
testing and use of vacuum tubes; and an interesting 
section is devoted to remote control of industria! 
processes; and precision measurements, 


EXAMINE these books for 10 days FREE 


This Library is not only a thorough home-study 
course, but a handy means of reference for the more 
experienced radio experimenter, repair man, and radio 
shop-owner. To these men, as well as to those who 
desire to advance in the radio profession, this offer 
of a 10 days’ Free Examination is made. 


Simply clip, fill in, and mail this coupon 
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FREE EXAMINATION COUPON 


McGRAW-HILL BOOK COMPANY, INC., 
330 W. 42nd Street, New York. 


Gentlemen :—Send me the new RADIO CONSTRUC- 
TION LIBRARY, all charges prepaid, for 10 days’ 
Free Examination. If satisfactory I will send $1.50 
in 10 days, and $2.00 a month until $7.50 has been 
paid. If not wanted I will return the set at your 
expense. 


PU cncccwcmncccccesscccdebsdeosvésercsesiie’ 1 
Mame of CaGORRs .ccccccccecccceseescccs RC-&-82 | 
(WRITE PLAINLY AND FILL IN ALL LINES) j 
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A NEW FREE 


These booklets, pamphlets, etc., are 
obtainable FREE by mailing the 
accompanying coupon. 








22. How to Test Pentones. This is a 
reprint of an article of the same name that 
appeared in the September, 1931 number of 
Rapio-Crarr, accompanied by descriptive 
matter on the adapters specified for the 
purpose. If you missed the original article 
study the reprint; it contains much useful 
data for owners of testers or analyzers not 


already equipped to test pentodes. Alden 
Manufacturing Company. 
23. Yaxtey Repracement ConrTro1s. 


Printed on heavy cardboard, 9 by 12 inches, 
this chart is intended to hang in the service 
shop as a handy source of information on 
or el volume controls. Fourteen dif- 
ferent circuit positions for such controls 
are shown in saan ll diagrams, and 
specific units for various commercial receiv- 
ers are listed. Normally this chart costs 
twenty-five cents, but through the kindness 
of the Yaxley company copies will be sent 
free to readers of Rane Tans who make 
use of the coupon on this page. Yazley 
Manufacturing Company. 

24. Harrman Scanners. This is a cata- 
log of supplies for television experimenters 
and constructors, It describes particularly 
a scanner with semi-automatic synchroniza- 
tion, which is put out in convenient kit form 
for home assembly. Other special items 
are rigid disc-mounting stands, framing 
levers, magnifying glasses, taper-face syn- 
chronizing pulleys, blank and drilled discs, 
and motors. Dienelt & Lisenhardt, Inc. 

25. Arrovox 1932 Conpenser AND Re- 
sistor Manuva anv Catatoc. This 48-page 
booklet is worth having and saving. In 
addition to very complete specifications on 
the full line of Aerovox paper, mica and 
electrolytic condensers, and vitreous enamel, 
carbon and wire-wound resistors, it contains 
a great deal of information and data on 
condensers and resistors in general which 
the Service Man and experimenter will be 
able to apply to his everyday problems. 
Aerovox Wireless Corporation. 


26. Caratoc or Potymer Propvcrs. Ar- 
ranged especially for radio dealers and Ser- 
vice Men, and includes detailed descriptions 
of paper, electrolytic and mica fixed con- 
densers, resistances, volume controls, power 
transformers, audio transformers and filter 
chokes. The very complete specifications of 
all the parts will be appreciated by Service 
Men, as they eliminate costly guesswork and 
uncertainty in replacement work. Polymet 
Manufacturing Corporation. 

27. Duper Conpensers. The name Du- 
bilier being synonomous with condensers in 
the minds of many people, the latest catalog 
of Dubilier condensers is sure to be of 
interest to all classes of radio users. This 
16-page booklet describes the entire line of 
receiving condensers and tells something of 
the historical background of the company. 
The special service kit and replacement 
units are recommended to the attention of 





On this page are listed booklets, 
catalogs, pamphlets, etc., of Manufac- 
turers, Schools, Institutions, and other 
organizations, which may be of inter- 
est to readers of Rapio-Crart. The 
list is revised each month, and it will 
be kept as up-to-date and accurate as 
possible. In all cases the literature 
has been selected because of the valu- 
able information which the books con- 
tain. If you are interested in subjects 
not listed on this page, write us and 
we will try to serve you. 

This Service is absolutely free to 
all Readers of Rapio-Crart. 

Fill in and mail the coupon below; 
make sure that your name and address 
are included and are plainly written. 
Order by number only. 

















Service Men. Included with the catalog is 
an instructive technical article dealing with 
electrolytic condensers. Dubilier Condenser 
Corporation. 

28. Ham™martunp Precision Propvwcrs. 
Midget variable condensers and their num- 
erous applications in short-wave and broad- 
cast receivers are discussed in a folder 
accompanying the complete catalog of Ham- 
marlund variable condensers and coils. Some 
excellent circuit kinks are given. The cata- 
log contains dimensional drawings of the 
popular Hammarlund midgets which may 
he of assistance to constructors designing 
small receivers. Hammarlund Manufactur- 
ing Company, Ine. 

29. Ret Specirications. There is much in 
this catalog to interest the transmitting ama- 
teur. High-grade transmitters ranging in 
power rating from 10 to 250 watts are de- 
scribed and illustrated, and several circuit 
diagrams given. Band-spreading short-wave 
receivers and many special accessories are 
also included. For the man who “rolls his 
own” there are coil forms and receptacles, 
band-covering variable condensers, special 
tube sockets, wavemeters, transmitting in- 
ductors and motor-generators. Radio En- 
gineering Laboratories, Inc. . 
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Readers Bureau 
96-98 Park Place, New York, N. Y. 


Please send me free of charge the fol- 
lowing booklets indicated by numbers in 
the published list above: 
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30. Uwntversat Micropuones. Carbon- 
granule microphones of all types from 
midget “Baby” units to broadcasting studio 
models are described and their frequency 
response curves published in this interesting 
catalog. Thirteen diagrams show how 
single- and double-button “mikes” are used 
for different purposes. Other data are 
given on “mixers” and “faders” for com- 
binations of microphones and phonograph 
pick-ups, and for hooking “mikes” into 
radio receivers. Universal Microphone Com- 


pany, Ltd. 


31. B-L Sounp Motion Picture Recro- 
pacs. A four-page folder describing several 
my packs designed to convert: ordinary 
ine A.C. to direct current for the opera- 
tion of sound-motion picture equipment of 
either the film or dise type. These units 
make use of dry metallic rectifiers rather 
than tube rectifiers of the gaseous type. 
B-L Electric Manufacturing Company. 


32. Bup Rapio Devices. This is a handy 
and very complete catalog of radio parts 
and accessories for the Service Man and 
set constructor. The short-wave adapters 
and “police thrillers” in the front section 
are of particular interest to short-wave 
fans. Replacement power transformers 
are listed in convenient reference form, 
with their terminals marked and _ num- 
bered for the assistance of Service Men 
who use them in rapair work. Bud Radio, 
Ine. 


33. Garpner Rapio Transrormer. This 
folder deals exclusively with power trans- 
formers and filter chokes coils for radio 
receivers and transmitters. Several dozen 
units are catalogued, and their input and 
output characteristics described. The avail- 
able models take care of practically any 
radio outfit, from the smallest to the largest. 
Gardner Electric Manufacturing Company. 


34. Macy Exponentiat Horns. Micro- 

hones, voice amplifiers, loud speakers, 
1orns and other equipment for public ad- 
dress systems are illustrated and described 
in this catalog, which is punched for use 
in a standard three-ring, Seone tent binder. 
Macy Manufacturing Corporation. 

35. Sirure Conpenser Microptione. A 
very complete description of a high-grade 
microphone of the condenser type, designed 
for radio broadcasting, sound recording, 
public address and sound measurement pur- 
poses. The frequency response of the in- 
strument is said to be comparatively flat 
from 40 to 10,000 cycles: Shure Brothers 
Company. 

36. Insratuinc Srietoen Leap-1~ Wine. 
In locations where interference from out- 
side sources is unusually bad, the use of 
a high aerial with a shielded lead-in helps 
alleviate the trouble considerably. This 
folder discusses the problem and tells the 
correct methods of installing both the aerial 
and the lead-in. Belden Manufacturing 
Company. 
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Copy 4-Color Cover 
Over 450 Iilustrations 
96 Pages—9x12 inches 


R. HUGO GERNSBACK’s latest magazine con- 

tains the most important and recent develop- 

ments in Science, Mechanics, Radio, Television, 
Aviation and Chemistry. For everyone, regardless 
of age, EVERYDAY SCIENCE AND MECHANICS 
will be found to be useful and instructive. Thoroughly 
illustrated with scientific events from all parts of the 
world, and helpful to thousands of high school, uni- 
versity students and instructors who wish to advance 
their scientific knowledge. 


Many excellent pages for the home workshop man 
who finds pleasure in building things; experiments 
in electricity, chemistry and formulas of all kinds. 


Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 
WOOD AND METAL CRAFTS 


RADIO KINKS 
AND OTHERS 


Special Offer ! 
8 Months for $].00 


ON ALL NEWSSTANDS 
Mail Coupon Now! 


EVERYDAY SCIENCE AND — 

100 Park Place, New York, N. RC-5 
I enclose herewith One Parla for which you are 

to enter my subscription to EVERYDAY SCIENCE 

AND MECHANICS for the next Eight Months, 
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CRAFTSMAN’S FORUM 


(Continued from page 674) 


veloped further, and work started at a much 
earlier date, it is probable that any one of 
the three would have contained patentable 
features! As it is, several similar instruments, 
now in laboratories, will be put on the market 
in a short time; at least two of these will 
incorporate the buzzer idea, shown in a gen- 
eral way in Fig. 2B, It is interesting to noite 
that by using T as a transformer with a 
secondary potential of about 110 volts, it 
becomes possible to operate a standard 110 
volt A.C. receiver; rectifier V1, the choke, and 
the condensers are then unneeded,—T'echnical 
Editor.) 


CONCERNING “t “UNEXPLORED 
RADIO” 
Editor, Rapio-CraFt : 

I was glad to see in the March Rapio-Crarr 
your editorial mentioning the crystal. This 
depression has stimulated interest in this 
“natural detector,” more (here in the country 
where I live) than there was in 1922 when 
I built the prize-winning “Radio Gem” circuit, 
described in “Radio News” magazine, as my 
first set, and could, on occasion, hear a station 
in San Francisco, 400 miles. 

I think you were too modest in placing the 
crystal range at only 300 miles, On my new 
DX crystal set, I have in the last three months 
received KFI, Los Angeles, distance 750 miles, 
with good headphone volume on an average 
of 5 nights a week; and at least hear them 
every night. I also hear KNX about three or 
four nights a week; KSL, (600 miles), the 
same as KGW (120 miles), daylight every day; 
and many others, (always several each night). 
Also, I have heard XER, Mexico, once this 
winter (1,570 miles). I have had KFI on two 
separate nights on a speaker so loud as to 
be understood anywhere in a 16 x 14 ft. room; 
crystal only. (no extra power amplification) ; 
I uxed a Baldwin unit and an exponential horn. 
Also have had KOAC, 1000 watts, on a speaker, 
audible 10 feet in line of horn; (distance 40 
miles), daylight, too! 

A friend duplicates these distances with 
another crystal set in Eugene. 

J. M. NIGHSWANDER 
Route 3, Box 289, Eugene, Ore. 

(As pointed out by Mr. Gernsback, in the 
editorial to which our correspondent refers, 
the usual range of a crystal is only about 15 
to 25 miles, yet under certain conditions this 
may be extended to 300 miles. It is quite 
natural to suppose that under still other con- 
ditions all of the elements necessary to long- 
distance reception would, infrequently, conspire 
to hang up a nice, long air-miles range of 
reception from a certain group of stations. It 
is evident that Mr. Nighswander has given 
exceptional attention to the problem of obtain- 
ing the last bit of sensitivity from crystal 
detectors, since he has been working with them 
for over ten years. He is certainly to be con- 
gratulated in having obtained such remarkable 
results from “ye olde crystal.”—Technical 
Editor). 


INDEXES 
Editor, Rapio-CraFt : 

Here is a suggestion which I am sure will 
be welcomed by Service Men, engineers, and 
anyone who has need of radio magazine articles 
for future reference, The suggestion is to in- 
clude in every issue a perforated table of con- 
tents with stickum on the back, This would 
enable the reader to file away, in his own 
system of indexing, each article he desired; 
service hints and helps should have a _per- 
forated title for each hint. It would only 
be necessary to tear out this index along the 
perforations and paste it in his index-book, 
scrap-book, or what have you. 

Hoping this suggestion may be of value to 
you, TI am, H. W. MaLmMstTrom 
2511 Fast Grand, Ererett, Wash. 

(As pointed out some time ago in this de- 
partment, it is extremely difficult to index some 
of the departments, particularly, “Operating 
Notes.” However, stronger deterrents are the 
regulations of the U. 8. Post Office Depart- 
ment, and the mechanics of magazine makeup. 
Admittedly, an extensive index would interest 
many readers.—Technical Editor.) 
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MUCO vestex 


Tests All Tubes Accurately 





The MICO TUBE TESTER is an essential instrument 
which every serviceman and dealer should have Its 
simplicity in operation makes it extremely desirable for 
counter tube testing or as a portable tester for service calls 

The MICO Tester employs the use of a high quality 
ammeter with Jewell bearings. Pointer does not oscillate 
thus permitting quick and accurate readings. 


Attractive in appearance and weighs only 3% Ibs 
Measures 9” x 5” x 5” 


COUNTER Model $9.95 Net to dealers and servicemen. 
PORTABLE Model $10.95 Net to dealers and servicemen. 


Upon receipt of check, we will send tester for 3 days’ 
trial and will refund money if not satisfactory. 


MADSEN INSTRUMENT CO. 
96R PARK PLACE NEW YORK, WN. Y. 














YOUR RESISTOR PROSLEM SOLVED 


with the 


RADISTOR KIT 


CONTAINING EVERY 


Resistor That You Need! 


Always on Hand for Quick Use 
Contains a Resistance Value for Any Service Job 


Twenty-four of the finest quality, 
1 watt, BR. M. A. color-coded Carbon 
resistors that take care of practical- 
ly every replacement need. Kit con- 
tains one, each, of the following 
Tesistances: 100; 2 50; 400; 500; 
800; 1,000; 2,000; 4, ‘000; 4,000; 
5,000; 6,000; 10,000; 15,000; 20,000; 
25,000; 40, ‘000; 50,000; 60,000; 
75.000; 100,000; 250, 000; 500,000; 
1,000,600; 2.000.000 ohms. Can be 
hooked in parallel or series to 
provide great range of resistances. 
GUARANTEED accurate towith- 
in 10% pius or minus, most 
of them are within 5% plus 
or minus, Fine quality that 
insures a first class repair 
job and a satisfied custom- 

FREE COLOR CODE 


= a. 
GUARANTEED CHART included. Always 
valuable to a serviceman. 


sure No ohmmeter is needed to 
oe at Be Kad ed $9.75 determjne the value of re- 
Wholesale RadiaSup- net sistors, GREATEST 

ply Catalog VALI'EB. Nothing ever be- 

, fore offered equals this 
value. You cannot afford to risk your reputation or waste 
your time using “‘odd-lot’”’ resistors when you can get 24 
of the very a select quality, carbon resisors obtainable 
for only $2.75. 
Place your order NOW. For the small purchase price of 
$2.75 you will receive the finest kit of resistors ever of- 
fered. At no extra cost to you we will include the neces- 
sary simple formulas you need to find bg value of resistors 
when hooked either in parallel or seri 
DON'T WAIT — SEND FOR ‘THEM now! 















Order direct from this Agveriegmeett 
CASH WITH ORDER OR C 


FREE/ TheRADOLEK CO 
601 W RANDOLPH SI 
, CHICAGO. 


Pleasee send 

peosereoose RESISTOR 

KITS at 32. 75 Net, Plus Postage. 

Copy New 1932 Serviceman’s Wholesale Price 
Sem Guide (Attach your professional card). 

BMD cecccserececs 








RADOLEK COMPANY 
105 CANAL STATION CHICAGO, ILL. 
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Hotel Directory of the Radio Trade 











The Hotels on this page are Patronized by the Radio Trade. 
Make them your Headquarters. 


"AN ADDRESS OF DISTINCTION’’ 
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Unusual Facilities For Small Meetings Too! 


THE DraKE ... renowned for successful Conventions . . . also provides 
facilities particularly adapted to small-group meetings. Special accommo- 
dations . . . in room arrangements . . . an extra Conference Room 
without extra charge . . . dining service fitted to your needs .. . and our 
experienced staff will relieve you of detail THE 

. . . obtain reduced railroad rates ... plan 


registrations . . . suitable entertainment, etc. 
Costs are moderate. Write for further 
information. 
HOTEL, CHICAGO 


Under Blackstone Management 
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“The Gathering Place 
of 
Cosmopolitan New Yorkers.” 
The RUSSIAN VILLAGE 
100 West 57th Street 





NEW 


> 


New York City FLANDERS 
Dining, oar Soo and Gypsy THE HOMEY HOTEL 


LUNCH — TEA — DINNER 
No cover charge at any time. 
Broadcasting WOR Circle 7-9434 


Finest Hotel in Times Square 
| Right in the Heart of Everything 
| Times Square, 47th to 48th Sts. 
oka haha ES East of Broadway 


ee 








New York City 












THE SENSATIONAL... 


HOLLYWOOD 


—> RESTAURANT <— 
B'WAY. at 48% ST. one V.C. 


NTG 


he great- 
est aithanetetianeniional 
the world has ever seen, 
Broadway’s Best Dinner 
$1.50 $1.75 $2.00 


Rooms with Private Bath 
1 person 
Rooms with Private Bath 
1 persons ....... 
Rooms with use of ‘Bath 
1 person 
Rooms with use of Bath 
2 persons 
Large Comfortable Suite—2 or 
3 people ... 


Special Weekly Rates 


















ee as i FRED W. BIZEL, Resident Manager 
Popular Prices. y bT ) 
NO COVER CHARLEF % Oy) 

















IMPORTANT ANNOUNCEMENT! 
On pages 680 and 681 will be found a very important message telling 
of the new Rapio-Crart Liprary. Be sure to turn to these 
pages NOW and learn of the new and interesting books which are 
being published. 
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Included in this tremendous speaker sale are the products 
manufactured by leading speaker makers. 
brand new and shipped in original factory sealed cartons. 
They are sold far below their regular list price because they 


price permits us to give you the benefit of low cost. 


Diy Rectiter $14.95 





$100,000 SPEAKER SALE! 


Every speaker is 


were bought in exceedingly large quantities and our purchase 





DUO MAGNETIC 
Duo Magnetic Speaker .- $3.95 


Duo Inductor Dynamic 
Chassis 5 


Similar to Farrand Inductor. 








JENSEN 





Audit ‘tu Tube’ $12.95 


A.C.—D.1 
Concert 4 


Tube Rect.... $8.50 


D. oS 900 OHM 


Fiel ield . $7.50 


B. 1-8 500 OHM 


Pista $8.50 


5—Midget ‘Concert Jr. 


a OHMS - ~ $4.75 
ROLA 
A. C. Models 


Model O-90-C A.C. using 


280 Rect. $9.95 


Model K. uanentel A.C. using 
280 Rect. - 

D. C. Models 

2500 ohm P.P. Output Trans. 

1000 ohm P.P. Output Trans. 

2500 ohm Single Pentode. Each 
2500 ohm Push Pull 238. Model 




















1000 ohm Single 238. 
a = Single Pentode 300 ohm Tap 
or Bias. 





BALDWIN 
££ ipo °° $7.50 
D. 

OHM—=0 $550 


D. c. 2500 OH M—110 
Volts Field 
Less Stand 








D. C. 2500 OH M—110 


Volts Field Less 
Output Trans, $3.25 




















SANGAMO TRANS- 


Sangamo transformers are of- 
fered to the public for the first 


time at these reduced prices. 
Sangamo A. X. Audio 
Transformer 


Price $1.75 
Sangamo B. X. pp Input 
Transformer. 

Price $1.95 


Sangamo ~ X. pp Out- 
put Transformer. 4 
i 1.95 























HEADQUARTERS 
for 
Materials and Parts 


for building 


Treasure 
Locators 





Radio, Audio, Ground Potential meas- 
urements, Hughes Induction Balances and 
other types. 


Oscillators and amplifying systems are 
included. 


We can supply all materials needed for 
building and operation of any of the recog- 
nized treasure finders. 


y= this apparatus you can locate 
buried treasures, metal war relics, 
mineral deposits, subterranean water veins, 
buried gas and water pipes, and lost out- 
board motors, tools and treasures sunken 


in water. 

Write for our pamphlet (price 10c) 
giving instructions on how to assemble 
parts for building treasure finders. Parts 


list and prices included. 


Mail 
Coupon 
TODAY! 


GRENPARK COMPANY 


| 
Dept. RC | 
245 Greenwich Street, New York, N. v. : 


Enclosed find 10c for which kindly send me pamphlet 
on the building of Treasure Finders. 
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| 
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| 

| 

* ! | 

Do Not Write For Catalog! | 

Address: 
All offers are F.0.B. New York, and subject to prior | 
sale. Terms: A deposit of 20% is required with ; 
every order. Balance may be paid on delivery. Or, State: 
deduct 2% if full amount is sent with order. * a eer a ee be 
! > a a - - 





GRENPARK CO., Dept. R.C., 245 Greenwich Street, New York, N. Y. 











Build Your 
CUSTOMERS 


+ Revolutionary 


STENODE 
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GERNSBACK PUBLICATIONS, Inc. 
98 Park Place, New York, N. Y. 


Enclosed find (_] Money Order, [|] Check, for 























Made in England 


None genuine 
without the 
inventor’s sig- 
nature, 


STENODE selectivity 
curve makes 10KC selec- 
tivity, so-called, look like 
broad tuning. 


STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode’s curve, shaded, 
contains but 1-10 the 
total noise. 


STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $15. 








come solely from Royalties paid us by our licensees. 


es Please forward me (_] STIENOTUBE, 


ame 


Street 


() BLUE PRINTS, DATA BOOK and DIREC- 


TION BOOK for building STENODE. 
(Make all checks payable to Gernsback Publications, Inc.) 


— 


The Receiver That Is. 


NOISE FREE 


on SHORT WAVES 


or BROADCAST 


A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson 
new principal to radio in STENODE. 


By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
hetero ynes. 


STENODE amplifies signals most and static least. That’s why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any othertype of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 


other receiver giving 
SELECTIVITY 


has given an entirely 


500% BETTER 


1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 


K 





Blue Prints - Data Book - Direction Rosk Now °5 


Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half. 
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. 


Those who have 
Our profits 


The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STIENODE Data Book. Nine 
full-sized diagrams se where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 


STENODE CORP. OF AMERICA 
GERNSBACK PUBLICATIONS, Inc. 


98 Park Place Now York, N. Y. 
SOLE SELLING AGENTS ’ 








IT ISN’T A STENODE IT ISN’T A MODERN RECEIVER 
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MAY SPECIALS!! 


STOP SHOPPING. The lowest prices are right on this page. 


ye - our important New departure in announcing Special 
values. Every month we will show on this page certain STAR * 
items, which are NOT LISTED IN OUR CATALOG. These are all 
specials of which the quantities on hand are not sufficient to cata- 
log them. Once sold out, no more can be had. 


No one undersells us. 
chandise. 
satisfaction on every transaction. 


offers. ORDER NOW, TODAY. 


We meet any price on ANY NEW Mer- 
Order direct from this page and save money. 


100% 
Take advantage of these special 





NEW! 


“LITTLE 
GIANT” 
DYNAMIC 
SPEAKER 


Absolutely the small- 
est dynamic speaker 
that will withstand 
the strain of modern 
output power tubes, 
ever manufactured. 
midget, portable and 
Measures but 6% In. 
long over-all, having a 4% in. diaphragm 
and weighing but 4 lbs. The ‘Little Giant’”’ 
has, under test, actually flooded a ten-room 
apartment with faithfully reproduced music 
of virtually original tone quality. Field 
winding has a resistance of 2500 ohms and 
may therefore be energized by using it as a 
filter choke in the power pack, thereby serv- 
ing a double purpose. This last feature 
makes the ‘‘Little Giant’ excellently suited 
for portable A.C. sets, since it does away 
with filter chokes and thus with consider- 
able weight. Equipped with built-in output 
transformer to work from any standard out- 
put power tube arrangement. Specify the 
power tube or tubes used when ordering. 
Shipping weight 5 Ibs. List Price $6.50. 
No. 1549. LITTLE GIANT DY- $2 50 
NAMIC SPEAKER. . Your Price ° 


*UTAH A.C. DYNAMIC 
SPEAKER—Only a Few Left 


110-volt, 60-cycle 
A.C, light socket 
supply for field 
excitation with 
Westinghouse dry 
rec ier. 
9 in. high, 9% 
in, wide, 7% in. 
deep. Speaker 
comes packed in 
wooden crate. 
Weight 19 Ibs. It 
is one of the 
most powerful as 
well as best re- 
producers in the market. 
List Price, $50.00. 

No. SP. 1506—Your Special Price 


*FARADON 4-MFD. FILTER 
CONDENSER 


is just the con- 
for constructing 
noise filters, In some cases 
one condenser connected 
across the line or instru- 
ment will be sufficient. How- 
ever, in most commercial 
filters there are two con- 
densers cunnected in ser- 
les; the center-tap being 
grounded and the two re- 
maining leads connected 





Suitable for use on 
automobile receivers. 








9-inch cone. 


7.45 









across the light line or the interference- 
producing apparatus. Put up in a neat, 
black-enameled case with tinned lugs for 
soldering connections. 2” high x 3%” 
wide x 2%” deep. Working potential 600 
volts D.C. Ship. wt. 6 lbs. List Price $7.50. 


No. 8.P. 9062—Faradon 4 Mfd. 
Filter Condenser. Your Price $1.50 


World-Wide Short-Wave Set 
NOT A CONVERTER 

A perfect radio 
short-wave receiver 
for use between 18 
and 200 meters. To 
put into operation, 
connect antenna, 
ground, 45-yolt ““B’’ 
and two No. 6 dry 
cell “A” batteries, 
and headphones to 
the posts provided, 
plug in a type °30 
tube, and tune in! 
An ingenious cir- 
cult makes possi- 
ble a 4-coil single-winding plug-in design. 
This little instrument has the same sensitiv- 

as many big, shielded short-wave rece!y- 
ers costing ten times as much. A power 
amplifier may be added for any degree of 
volume. Complete with 4 plug-in coils, 
Has fine vernier dial for precision tuning. 
Never has a first class short-wave set sold 
for so little money. This short-wave set 








NEW! NEW! 
SYNCHROMATIC ELECTRIC 
CLOCK 


Never was such a first 
class electric clock soki 
at such a ridiculously low 
price! An electric clock 
using the famous syn- 
chromatic movement. 
Naval observatory time 
right from your light 
socket! No. spring to 
wind, no batteries. Never 
out of order. Lubricated for a life-time at 
the factory, The entire movement with its 
white-enameled dial and artistic numbering 
is enclosed in a dustproof and shockproof 
genuine molded Bakelite case. The case is 
f walnut-brown finish with simple but 
catching design. For 110 volts, 60 cycle A.C. 
operation only. Complete with cord and at- 
tachment plug. Size 3%"x4%"x1%”". Weight 
1 Ib. Service men now sell these fine clocks 
by the hundreds, Be the first in your locality 
to handle them. 

No. 1689—Synchromatic Fiectrs 

0. ynchromatic Electric 

Clock. Your Price es $1.00 








NEW RESONANCE TUNING 
METERS 


This ingenious device INDI- 
CATES VISUALLY when a 
station is exactly “‘tuned-in- 
on-the-dot.”" Receiver is tuned 
to its most critical resonance \J 
point for any given station 
when needle swings to farth- 
est position, Servicemen profit 
by installing these meters in 
sets which are not so equipped, 

Have only scales and pointers visible through 
an escutcheon plate. Used in new Strom- 
berg-Carlson sets. 

EXCELLENT TUNING DEVICE FOR 
SHORT-WAVE RECEIVERS. The extremely 
sharp tuning short-wave stations are very 
easily detected by this visual indicator where 
the ear usually misses them, Easily installed 
on any receiver by placing it in series with 
the plate of the power tube, Shipping wt. 
% Ib. Available in two styles. 
TM-103—(Illustrated) Enamel finished dial- 

lighted from flat side of the case over the 

top of the dial. 
TM-100—Translucent 
rear window Your Price 

List Price $1.50. 

Escutcheon Plate ............... $.25 extra 
Pilot light and bracket..... $.30 extra 





dial—lighted from a 
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100 New Hook-Ups, etc. 
675 Illustrations. 





FREE 76 Page Radio Treatise No. 24 


The new Winter edition of our RADIO SERVICE 
TREATISE, twice as large as our former one, has 
come 
greatest book in print- 
It contains a large editorial section—a veritable 
book in 
FOUND ANYWHERE ELSE. 
of new technical information listed in the editorial 
sections are the following: 
tron Characteristics SHORT-WAVE TUNERS and 
ONO-PICKU 


EMEN'S TEST OSCILLATOR—ALL ABOUT 
LS—SHO 


Lt 
TREATISE.—And 
ments, hints to Servicemen, valuable tables of use- 
ful data, etc., ete. 

This book is not just another catalog but a 
veritable mint of radio information which will be 
of intinite and everlasting value to you. 


WRITE vee. 


off the press. It is positively the 


NOT JUST A CATALOG 
itself—with valuable 


information NOT 


Among the wealth 
1932 Complete Radio 
" PS.—Constructional Data of SER- 


0 

HORT-WAVE ADAPTERS 

CONS TING A 3. 
ONVERTER. 
OLD RADIO SETS.—LATEST 
-MU AND PENTODE TUBES.— 
RECEIVERS.—VACUUM TUBES 
dozens of new radio experi- 


Enclose 2 cents for postage. 
reatise sent by return mail. 











confuse these 


VOLUME business! 








Choice Choice of Choice 
226 112A 245 
227 200A -199X 280 
171A | 199UV-120 171 
201A | 224 

60c ea. 69¢c ea. | 700 ea. 


6 MONTHS GUARANTEED NEONTRON TUBES 
Sold on a 6 MONTHS FREE REPLACEMENT GUARANTEE 
BASIS, PROVIDING TUBE LIGHTS! All tubes are carefully 
meter-tested before shipment, and carefully packed 
HIGH QUALITY tubes with 
priced”’ tubes—our low prices are possible because we d 


Do not 
other ‘‘low 
o 8 


any 








Choice Choice 
Choice 230 235 
222 231 247 
210 232 238 

250 236-37 
281 551 

| 1.58 ea. 1.08 ea. | 1.08 ea. 


R.C.A. LICENSED TRIAD AND PERRYMAN TUBES 


These nationally advertised tubes are guaranteed UNCONDITIONALLY for six months, 
The prices are slightly higher than our NEONTRONS because these tubes are of much 


better quality. 


Choice {| Choice | Choice 
Price | rice } Price 
63e | 75¢ 


See listing above for tube numbers. 


| Choice | Choice Choice 
| Price | Price Price 
$1.76 | $1.15 | $1.55 





*‘*POROX”’ 
2-VOLT STORAGE CELL 


5 Ampere-Hours—For 2-Volt Tubes 

One such unit will light 
a two-volt battery tube 
for 75 hours continuously. 
Will handle two 2-volt 
tubes for 35 hours, etc. 
Put up in a transparent 
composition container with 
two non-corroding termi- 
nals clearly marked as to 
polarity. Easily recharged 
either directly from a 110 
volt D.C. line in series 
with a 40 watt electric 
light bulb or from an “‘A’’ 
eliminator in series with 
a 12 ohm 2 watt resistor. Excellent for use 
in any circuit requiring a steady source of 











* 6-VOLT BATTERY PHONO- 
MOTOR 

At last a REAL 

battery motor 

designed especi 
ally to meet the 
needs of semi- 
Portable and 
portable ad- 
dress systems especially installations on mov- 
ing vehicles. It will easily and economically 
operate from 6 volt storage battery or the 
equivalent in dry cells. Draws very little 
current. The entire motor is flexibly pivot 
ed upon a cast metal frame and is held taut 
at all times by a compensating spring, thus 
assuring positive contact of the friction drive 
gear against the inside rim of the turntable 
This arrangement was designed to over- 
come the effects of bumps and jars experi- 
enced by moving vehicles. The motor is sold 





* VERSATILE PORTABLE 


PUBLIC ADDRESS SYSTEM 
Comprises Microphone, 
Loftin-White Ampli- 
fier and Dynamic 
Speaker. 






A recently 
completed 
all-electric 
A.C, de- 
velopment 
incorporat- 
ing all the 
features 
and ad- 
vantages of 
the clirect-coupled 
Loftin-White Am- 
plifiler principle. 


The amplifier is a two stace 


high quality 
job, having some RADICALLY NEW IDEAS 


IN AUDIO FREQUENCY AMPLIFICA- 
TION and employing 1-"27, 1-45 power 
tube and 1-80 full-wave rectifier, It is re 
markably free from A.C. hum. 

The design is adaptable to all purposes 
i.e., microphone, radio and ee 
Has an undistorted power oytput of approx 
mately 3.5 watts; SUFFICIENT TO OPER- 
ATE FROM 2 TO 3 ADDITIONAL DY- 
NAMIC SPEAKERS. 

The portable address system is sold COM- 
PLETE WITH THE NE R.C.A.-VICTOR 
HAND MICROPHONE;—a sturdily con 
structed unit which will withstand a lot of 
rough handling. 

Put up in a single compact and perfectly 
balanced carrying case, the front of which 
is utilized as a baffle for the self-contained 
dynamic speaker. Complete with microphone 
and accessories the weight is only 30 pounds 


For 50-60 cycles, 110-20 volts A.C, opera 
tion. Shipping weight 38 pounds, 

List Price, $75.00 
Ne. 8.P.9063—Versatile Portable Address 
System. Your Price, complete $25.50 


with microphone 


* R.C.A.-VICTOR HAND 





MICROPHONE 
The most ruggedly construct- 
ed = hand microphone ever 


manufactured. There is not an- 
other of its kind that is quite 
as sensitive. Designed espec- 
jally for home recording and 
personal entertainment, Re- 
quires but a 22% volt battery 
to operate. Easily connected to 
any radio or amplifier in a 
few minutes This unit ts 
essentially a single button 
carbon microphone — acoustl 
cally centered in a_ stout 
metal housing which serves the dual purpose 
of protection and noise shielding. Responds 





indiscriminately to all speech and music 
frequencies. Has a high D.C. resistance 
and may therefore be shunted directly 


across the grid and cathode of the detector 
tube without employing a coupling trans 
former. Sold complete with 6 ft, connecting 
cable. Shipping weight, two pounds List 


Price, $10.00. 
No. S.P. 9064—R.C.A.-Victor 

Hand Microphone. Your price $2.75 
Screen Grid Cap Connectors 
pearance and ruggedly con ie 
structed A sark necessity 
in service work, Sold only — 


in lots of 12 or more. Ship- 
ping weight 4 oz. 


No. 1672—Sereen Grid Cap Con- 
nector. Your price... .. Dozen $.12 


“Guaranteed 8-Mfd. Electro- 
lytic Condensers 


Judiciously used in many parts of 
any R.F. or A.F. circuits, in power 
packs, in dynamic speakers, they 
will perform miracies in eliminating 
any trace of objectionable hum 
or other incidental disturbances 
These electrolytic condensers are 
particularly recommended for 250 
power packs. Where the working 
voltage of the unfiltered A.C. is 800 
volts, two electrolytic condensers in 
series will stand up indefinitely. 

FKasily mounted through the use 
of a bayonet socket base which Is 


Newest SCREEN GRID 
CAP, Small, neat in ap- 








equipped with “positive contact’’ 
measures 5%4x7x4 in. high, over all. Shi current. 3” wide x 4” high x %” thick. | complete with 10 in. turntable, mounting —— Totally, shielded and pro- 
weight, 3 Ibs. List price, $12.50. DP. | Instructions included. Ship. wt Ibs. pla‘e and motor switch and speed control. | tected by a copper cap. Shipping 
. . st price, 50. $4.50 Shippine weight—10 Ibs. List Price, $15.00. | weight—1 Ib. Ulet Price, $2.50. 
No. 1666—World-Wide S.-W. Set. $6 25 No. &.P. 9060—Porox 2 Volt Storage $ 80 e '9058—6-Volt Battery $2 9054—Guaranteed 6 Mid. Ele ¢ 49 
 inivn bs tas coaasowe " Cot. Vour Price ......cceee. Phone Motor. Your Price........ “ trolytic Condenser. Your Price.. “ 





WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN 

If C. 0. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies on. ~~ 2% discount. 
check—U. 


money order—certified 


$3.00. 


8. stamps. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 
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youre not in Radio 
this book will show you how 
you cangetin quickly / 


Radio's continued development and 
new uses in Radio principles will open 
hundreds of new, good jobs for the well 
trained man. Broadcasting Stations, 
Radio Dealers, Jobbers and Manufac- 
turers, Shipping Companies, Aviation, 
Talking Movies, Research Laboratories, 
and many other sources of good jobs 
employ men well trained in Radio, Be- 
sides, there are almost unlimited oppor- 
tunities for a profitable spare-time or 
full-time Radio business of your own. 
Many have jumped from $25, $35, and 
$40 a week to $50, $60, 875 and even 
$100 as a result of taking my Course. 
My book proves this. 


I Will Train You Inexpensively 
At Home in Your Spare Time 


Ilold your job until you are ready for 
another. Give me part of your spare 
time. I will give you the training that 
has raised the salaries of hundreds of 
men. I send you home experimental out- 
fits that show you how to do expert- 
ments, build testing equipment and 
make tests that make clear the basic 
principles of whatever branch of Radio 
you enter—and show you how to ser- 
vice practically every type of set made. 


Many Have Made $200 to $1,000 
In Spare Time While Learning 


The day you enroll I will give you in- 
structions, which you should master 
quickly, for doing 28 Radio jobs common 
in most every neighborhood. Nearly 
every one of the sixteen million Radio 
sets in use need $2 to $10 servicing a 
year. Get some of this money for your- 
self, I will show you how to do it. I 
will give you the plans and ideas that 
have made $200 to $1,000 for many of 
my students while they are taking my 
course, Read their lettérs in my book. 


Find Out What Radice Offers You 
GET MY NEW FREE BOOK 


It tells you where the good Radio jobs 
are, what they pay, how you can fit 
yourself right at home in your spare 
time to get into Radio. It tells you about 
my iron-clad Money-Back Agreement and 
the many extra services and materials 
N. R. I. gives its students and graduates. 
It shows you what others who have 
taken my course have done—are making 
—what they think of it. There is no 
obligation, Send the coupon today. 





RADIO-CRAFT May, 1932 


ia Bit’ 


is ready for “You 











IF you're in Radio now 
spare time or full time - 


it will show you how 
my smproved training 
can help you make 


Still more money 


Have YOU read my new book giving an outline 
of National Radio Institute's improved training in 
J H Radio? If you haven't, send for your copy today 
President, National Radio Institute, the it’s free. No matter what kind of a job you 
Fralning’of more men for the Study may have in the Radio industry now, unless you 
any other man in Ai ‘ are at or near the top, I believe my training can 










E. SMIT' 








help you get ahead—make still more money—z«et 
a still better job. However, I'll let you decide 


that for yourself after you have read my book 
1 Help You Specialize just let me show you what I have to offer. Many 
others in Radio—amateurs, spare-time and _ full-time 
Through My Five service men, Radio dealers, fans, custom set build- 


ers—have found the way to more profit and more 


New Advanced Courses money through this course. You will find letters 


My training not only gives you a thor- 


from them in my book, 


ough knowledge of Radio—all you need See What I Offer Those Whe Are Now 
to get and hold a good job—but, in or Whe Want To Be Service Men 

addition, you may take any one of my While my course trains you for all important 
new advanced courses, without extra branches of Radio—I am also giving extensive, 
charge. They are: thorough, and practical information on servicing 


almost every type of receiving set made, The ex 























1. TELEVISION veriments I show you how oF penny — the nage 
experimental Outfits I send you make learn ng at 
Theory and Practice home easy, interesting, practical. This information 
RCRAFT is of special help—real money-making value—to 
a AS RADIO those who are now service men or po bg = 
> service me This f my training, how- 
ADCASTI to be service men. This part o } g 
» ane NG ever, is only one of the 18 features that I am 
Commercial and Ship offering men and young men who want to get good 
Radio Stations jobs in the Radio industry—or who are in Radio 
and want to advance. Even though you may have 
4 SOUND PICTURES AND received information on my course, before, unless 
BLIC ADDRESS SYSTEMS you have gotten my newly revised book as _ plc 
~~ = S tured above, write to me again—see how N. R. I. 
AD CED RADI > has grown and improved, too, Ilundreds of men 
& ny > CanveEe in Radio owe their success and larger income to 
ND MERCHANDISING it. Send the coupon today. 
“Rich Rewards in Radio” gives you an ° 
outline of these courses. Get a copy. J. E. SMITH, President, 
See how valuable this new idea in Natiunal Radio Institute, Dept. 2EX, 
Home Study Traini . 
~— eae tee oon. Washington, D. C. 
| Oat tees 
ee J. E. SMITH, President ' 
“Dear Mr. Smith: Before National Radio Institute, Dept. 2EX 1 
taki your course, I had ‘¢ 3 
worked at Rado tee ovat H Washington, D. C 
years. Sut realize Dear M ith: a 
ing to r Mr. Smith: Send me your free book, 
pone | inthe Redo ‘cme, “Rich Rewards in Radio.” I want the facts on | 
Every part of the course has the opportunities in Radio and your revised and ; 
= a eeee, a improved course. I understand this does not obli- 
learned otherwise. In 9 gate me and that no agent will call. 
months I made $3,500.’’— 1 
. J. Stegner, 28 8. San- | 
dusky St., Delaware, Ohio, Name ‘Aaguininen 
i 
Address. 1 
I 
i 
Stat 
City ‘ate. i 
i 
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NEW 


Tubes and © 
a NEW Service 


TUBE CHARACTERISTICS have a direct relation to TUBE LIFE. 

If the characteristics (Figures which indicate the actual condition of 
the tube and which are understood by your serviceman) of radio tubes 
are kept within certain limits, it is possible to tell very definitely, just how 
the tube will perform, when it is used in a normal manner. Tube Character- 
istics are somewhat like air-pressure in an automobile tire. Other things being 


equal, the life of a tire will depend on the air-pressure which is KEPT at a constant, 
pre-determined figure. With every CERTIFIED TRIAD TUBE, you get an 
ENGINEERING DATA CERTIFICATE, signed by a Triad Engineer, which 













shows the essential figures, for that particular tube. 


CERTIFIED TRIAD 
%/ TUBES 


by ARE DOUBLE-CHECKED, 
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AGED, AND— 


Long experience has taught Triad Engineers that the characteristics of an ordinary tube 
may vary greatly, even with new tubes. Therefore CERTIFIED TRIAD TUBES ARE AGED. 
They are also Double-checked: Once, when they are going through the production line 
and again, after a long period during which they are seasoned. The double-checking, 
which follows the aging process, insures against any changing of characteristics, after 
the tube has been made. This great care, in manufacturing makes it possible for the 
CERTIFIED TRIAD SERVICEMAN to bring you tubes, which he knows will give you more 
satisfactory service. 


ARE SOLD BY CERTIFIED TRIAD 
SERVICEMEN EXCLUSIVELY 


After a thorough survey of all radio tube sales and an analysis of the reason 
for service calls, we have found that more than ever before, is the service- 
man being called upon for tube replacement and tube advice. We are 
thoroughly confident that there are thousands of intelligent servicemen, 
in all parts of the world, who understand the desirability of knowing 

just what the tube characteristics are, when the tube is put in your 
socket. Therefore, we are selecting and appointing CERTIFIED 
TRIAD SERVICEMEN in every corner of the ~ > to enable 

you to get the performance you pay for. And we have 
decided to sell these special tubes through these reliable 

men, exclusively. 


TRIAD "eteisigyure, &. 


Pawtucket, R. 1. 





Gentlemen: 


Please send me complete information about 
your new Sales Plan for servicemen 
I have been a serviceman for........ years 
OED. wcccccvescvccs tubes per year. 


8 
I belong to the ......... Serviceman’s 
Association. 
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World-Wide Performance- 


15 TO 550 METERS-NO PLUGIN COILS 


If you have followed Lincoln's advertising, you will note we have never 
made statements of mee of our receiver. We have never 
claimed m reception at all times as clear as a bell. 
Aw phere is oo pe a medium—subject to its varied 
» and as long as radio is limited to local interference and 
ALL RADIO EQUIPMENT is handicapped. 
Yet, in spite of these unavoidable conditions, Lincoln engineers have 
for the recognized leaders, and Lincoln receivers have been 
by Arctic explorers, designing engineers of broadcasting equip- 
ment, for reception of matter direct from the war zone of China 
and other special wauk where other receivers failed. 
Lincoln owners are getting the full b fits of Li in’s Super Power. 
Lincoln receivers, the world over, are known for what they actually do 
—just ask the Lincoln owner. 





Super Power to Amplify Signals Not Heard 
on Ordinary Receivers 


if have not heard a Lincoln, you have no conception of what 
hich am tion will do. Tune in a station on any other receiver, 
tune im the same station on a Lincoln with equal volume with regula- 
tion in low power then snap the - power switch, the tremendous 
blast of volume will startle you. is is what you must have to get 
weak signals with local volume. 


Every Continent Logged in 2 Hours, 11 Minutes 


QUOTE: “Sunday maqvaian, Me. Hollister, I ied every continent 

in two hours and eleven minutes. At seven AM, VK2ME came thru 

good, a few minutes later, GBU also Pontoise, France, and at seventy- 

thirty F3ICD came thru with fair volume. At nine AM, LSN 

Buenos Aires and at nine eleven AM Rabat, Marroco, was tuned,—com- 
the five continents.” 


Extra Power Invaluable States Texas Owner 


A recent letter received from a man with wide experience in all short- 
wave receivers states: ““The gain is unbelievable to persons who have 
heard other SW receivers. usually run any North American SW 
station I hear on local switch and have all of the reserve power for 
fishing on SW. Best of all, sensitivity bsolutel iform on 
all frequencies which cannot be said for all receivers, in fact, no other 
SW I have tried. Believe me, that extra power is invaluable in SW 
work if one hopes to hear foreign stuff to amount to anything.” 
This man is telling you just what to expect in Lincoln high powered 
receivers. He is verifying what Arctic explorers, broadcast engineers, 
yo napa of Lincoln owners have proved without a question of a 
oubt. 
From the tropical jungles of Colombia, South America, comes the 
following report. “I take pleasure in writing you that the Lincoln 
receiver ordered from you last mber arrived in excellent order 
and that no trouble whatever was experienced in installation. It is 
giving the most wonderful reception and I wish to congratulate you 
on having produced a masterpiece. It brings in stations from extreme 
distances, with great volume and clarity, both American and Euro- 
pean. Have listened to VK2ME Sidney, Australia, on Sundays with 
excellent volume which is something around 6,000 miles distant from 
this point. It is without a doubt the finest battery o ted receiver 
to be had and again let me ex my appreciation for your prompt 
and careful attention to my evlee.” is man is in the worst location 
in the world near the equator where radio reception is ordinarily 
impossible. 
Built and actually tested on the air by competent engineers. 
Finished in beautiful highly polished silver nickel. 
You can own a high po d Li i they do not cost as much as 
you think. ; 
Write at once for new prices for demonstrator effective for the next 
thirty days. | 
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LINCOLN 


and MailNOW! DE LU XE-SW-32 
LINCOLN RADIO CORPORATION 


Dept. RC-5, 329 S. Wood St., CHICAGO, ILL. 


Please send descriptive literature to NAME. 





ADDRESS. 

















